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TUBERCULOUS HILAR AND MEDIASTINAL ADENOPATHY 
IN ADULTS! 


By B. P. WIDMANN, M.D., H. W. OSTRUM, M.D., and JOHN S. FETTER, M.D., 
Philadelphia 


From the Department of Radiology of the Philadelphia General Hospital 


N pulmonary tuberculosis of adults, 
enlargement of the hilar or mediastinal 
glands is not usually demonstrable on 
roentgen examination. These glands may 


be involved, but the appearance of the 
parenchymal lesion is far more obvious 


and is frequently the only diagnostic con- 
sideration. In children, there is prac- 
tically a:ways associated glandular involve- 
ment. In adults, early involvement of the 
hilar and mediastinal nodes is difficult to 
detect because there is considerable varia- 
tion of the size and contour, and in many 
borderline cases the presence of pathology 
can be established only by the clinical and 
physical findings, the subsequent clinical 
course, and comparative roentgen studies. 
The x-ray may be a valuable therapeutic 
adjunct, as well as a means of diagnosis. 
The presence of an active focus in the 
lungs subsequent to the demonstration 
of hilar and mediastinal node enlargement 
is practically certain indication of a con- 
comitant tuberculous lymph node process. 
However, consideration must always be 
given to the possibility of a variety of 
pathologic processes complicating pulmon- 
ary tuberculosis. The entity of hilar and 
mediastinal tuberculosis in adults is suffi- 
ciently important to be discussed and em- 


' Presented before the Twenty-fifth Annual Meeting 
of the Radiological Society of North America, at At- 
lanta, Georgia, Dec. 10-15, 1939. 


phasized as a possibility when there is 
slight or questionable enlargement in 
these regions, particularly in the presence 
of atypical clinical and physical findings. 
The condition may be more prevalent 
than has been generally recognized. 

In the past six years, 65 cases of tuber- 
culous adenopathy of the hilar and medi- 
astinal regions in adults have been diag- 
nosed at the Philadelphia General Hos- 
pital on the basis of follow-up studies. Of 
these cases, 32 represent combined roent- 
genographic and autopsy findings. 

This type of tuberculosis is characterized 
by a hyperplastic reaction of the lymph 
nodes to the infecting organism. This 
results in the formation of large, firm 
glandular masses which can be readily 
visualized on roentgen examination. The 
enlarged glands may attain huge propor- 
tions before they eventually break down. 
On the other hand, caseation necrosis may 
occur early, with the attendant clinical 
appearance of a fulminating infectious 
disease. In some instances these lesions 
resemble a primary tuberculous infection, 
while other cases show additional scars of 
old primary tuberculous foci. 

The glandular enlargements appear as 
sharply outlined, well circumscribed, semi- 
circular or convex areas of density noted 
more often in the hilar regions on one or 
both sides. They may extend to the 
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mediastinum along the trachea, encroach- 
ing on the lumen and occasionally produc- 
ing actual displacement. As a rule, there 
is not sufficient pressure to produce bron- 
chial obstruction or atelectasis. Small 
granular calcifications are occasionally 
noted in the homogeneous shadows and 
this appearance usually suggests a tuber- 
culous origin, although the glandular en- 
largement may be due to other causes. 

In hyperplastic glandular tuberculosis 
there is generally no evidence of paren- 
chymal involvement of the lung until the 
later stages. When the glands are of the 
fibrocaseous variety there may be early 
minimal or extensive pulmonary infiltra- 
tion. Some of the cases in the series ob- 
served showed clear lung-fields. This form 
of tuberculosis is most commonly found in 
Negroes between the ages of 16 and 40 
years and actually resembles the childhood 
form of tuberculosis. The lymph nodes 


are enlarged and discrete, and there is 
little or no associated mediastinitis as 
described by Kornblum and Cooper (1). 


It is seen more often in Negroes, probably 
because many of them have never been 
infected in childhood and also because of 
the high degree of susceptibility of this 
race to tuberculosis. That this entity 
may become of greater importance in the 
future is indicated by the decreasing in- 
cidence of positive reactors to the tuber- 
culin test as shown by studies of large 
groups of students (2, 3). 

These hyperplastic glands may be pres- 
ent for years with few or no symptoms. 
Often the complaint is that the patient 
has not been feeling well. Moderately ad- 
vanced lesions are usually characterized by 
chronic cough with little or no expectora- 
tion, low grade fever, chest pains often 
described as substernal and usually inter- 
mittent, lassitude, weakness, loss of weight, 
hoarseness, at times night sweats, and 
rarely hemoptysis. When there is no im- 
provement following therapy, there is 
sooner or later evidence of dissemination 
of tuberculosis, with resulting involvement 
of the meninges, peritoneum, spleen, liver, 
and occasionally the skeletal system. In 
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advanced cases, the lungs show miliary 
and occasionally fibro-ulcerative tubercy- 
losis. Frequently there is an associated 
hyperplastic adenitis of the deep medi- 
astinal, retroperitoneal, and mesenteric 
nodes, but the superficial glands are not 
often involved. In rare instances, tuber- 
culous infections originating about the 
hilum and mediastinum may form cold 
abscesses which burrow downward and 
drain into the lumbar region. In only a 
few instances did the enlarged medias- 
tinal or hilar glands attain sufficient size 
to compress the bronchi with secondary 
atelectasis, and thus simulate primary 
malignancy in this area (4, 5). In one 
instance autopsy revealed the cause of 
death to be pressure on the right lower 
lobe main artery, with resulting throm- 
bosis and massive infarction of the lung. 

In the early stages the physical findings 
are meager, and in many instances the ill- 
ness remains obscure until roentgen ex- 
amination is carried out. The sputum is 
usually negative and roentgen examina- 
tion is, therefore, of prime importance. 
These glandular enlargements may be de- 
tected early. The involvement may be 
unilateral or bilateral. When both hilar 
areas exhibit enlarged glands, differentia- 
tion from lymphoblastomatous lesions and 
other neoplastic adenopathies becomes 
more difficult. In tuberculosis the glands 
are more sharply circumscribed and occupy 
the hilar regions primarily, with upward 
extension along the trachea and lateral 
borders of the mediastinum. The super- 
ficial glands are not enlarged. Granular 
calcification within the gland strongly sug- 
gests tuberculosis, and in the terminal 
stages the tuberculous infiltration of the 
lung is, of course, diagnostic. 

In the past two years, three cases of 
Hodgkin’s disease with associated glandu- 
lar tuberculosis of the hilar and medias- 
tinal nodes have been observed. It is 
practically impossible to diagnose such a 
lesion during life unless regional nodes 
develop and biopsy is done. Early diag- 
nosis is of utmost importance. The thera- 
peutic roentgen test has proved helpful. 
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Rapid response to roentgen therapy usually 
indicates a lymphoblastomatous type of 
lesion. Failure to respond to irradiation 
probably indicates a primary or secondary 
malignancy. In tuberculosis the response 


Fig. 1. 


Fig. 1. Case 1. 


Enlarged right hilar and mediastinal glands. 
S. H., female Negro, aged 49. 
Glandular tuberculosis of right hilum and mediastinum. 

Enlarged mediastinal and peribronchial glands by pressure on right lower lobe 


ig. 2. Case 2. 


culosis. 
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M. E., female Negro, aged 19. 
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culosis involves essentially such hygienic 
measures as rest, adequate diet, and 
pleasant surroundings, which are indicated 
in the treatment of other forms of tubercu- 
losis. Sanatorium treatment is usually 


Fig. 2. 
Night sweats, cough, weight loss. 
Trachea displaced to left. Lungs clear. 
Right chest pain, cough, weight 
No pulmonary tuber- 


bronchus and pulmonary artery produced atelectasis, infarction, and pleurisy on right 


side. 


is slow. 


More radiation is required than 
for lymphoblastoma, but less than for 


primary or metastatic malignancy. The 
cannon-ball metastases from hyperneph- 
roma, sarcoma, and teratoid tumors often 
exhibit similar hilar adenopathies, but 
follow-up studies usually show typical 
nodular parenchymal metastases. Sar- 
coidosis may bear some resemblance to 
this type of tuberculosis, but the associated 
cutaneous and bony changes and the usual 
enlarged subcutaneous nodes, together 
with a negative tuberculin test, aid in dif- 
ferentiation. Lesions of the vascular sys- 
tem, tumors of the thyroid, thymus, leu- 
kemia, and other inflammatory lesions of 
the mediastinum must also be considered, 
but can be eliminated usually by careful 
clinical and further roentgen studies. 
The treatment of this type of tuber- 


warranted. Irradiation therapy has been 
tried in a few cases. Small doses, 75 to 
100 r, using 200 kv. and 0.5 to 1 mm. Cu 
filter, given once or twice weekly for a 
total of five or six treatments, are ap- 
parently well tolerated. After a_ rest 
period of six to eight weeks, the series 
may be repeated if careful roentgen study 
of the involved area indicates persistent 
enlargement. There is no evidence of 
any untoward effects produced in these 
cases by radiation therapy, and the same 
uniformly good results obtained in the 
treatment of superficial tuberculous ade- 
nopathies may reasonably be expected. 
Treatment must, however, be instituted 
early because the adenitis frequently pro- 
gresses and may be in the process of break- 
ing down before treatment is given, so 
that the resultant complications may be 
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attributed to the irradiation. Pfahler (6) 
reports a case of this type of tuberculosis 
which responded well to roentgen therapy. 

Illustrative case reports from the group 
of patients observed follow. 

Case 1. M. E., Negress, aged 19, gave 
a history of not having been in the best 
of health during most of her life. She 
suffered frequent upper respiratory infec- 
tions, but had never been bedridden. Six 
weeks before admission she “‘caught a 
cold”” and began to cough. There was 
slight expectoration. Occasional fever was 
noted, and there had been a loss of 10 
pounds in weight during the past two 
months. Marked emaciation was present. 
The temperature ranged from 98 to 100.6° 
F. The pulse was rapid. Positive clinical 
findings were limited to occasional transi- 
tory rales over the right upper lobe of the 
lung. The serology was negative, and 
blood urea and sugar were within normal 
limits. The sputum was negative for 
tubercle bacilli. 

X-ray examination of the chest revealed 
enlarged nodular hilar shadows on the 
right side, with associated areas of well 
circumscribed convex density projecting 
laterally from either side of the upper 
mediastinum (Fig. 1). Reaction to the 
tuberculin test was strongly positive 
(P.P.D. first dilution). 

The patient was placed on bed-rest, but 
failed to respond. Death occurred three 
months after admission. Autopsy revealed 
bilateral enlarged hilar and peribronchial 
tuberculous glands, with associated nodu- 
lar caseous tuberculosis of the right upper 
lobe of the lung and tuberculosis of the 
peritoneum and spleen. 


Case 2. S$. H., Negress, aged 49, com- 
plained of poor general health. Ten 
months before admission she had first 


noticed early fatigue and exhaustion fol- 
lowing light work. She contracted a 
“bad cold” at that time, from which she 
never quite recovered, There was notice- 
able loss of appetite and a loss of 12 
pounds in weight. One week prior to 
admission, rather severe pain developed 
in the left chest. This became gradually 
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worse, and on the day of admission she 
had a very painful attack, accompanied 
by severe coughing and hemoptysis of 
several cubic centimeters of bright red 
blood. 

Physical examination of the chest re- 
vealed evidence of probable infiltration 
of the right upper lobe, with signs of 
thickened pleura and probable associated 
fluid at the right base. The temperature 
ranged from 99 to 103.4° F. There was 
a leukocytosis of 19,150, with 78 per cent 
neutrophiles. The sputum was negative 
for tubercle bacilli. 

X-ray examination revealed a_ large 
circumscribed density projecting from the 
right mediastinum, and a similar large 
density projecting from the right hilar 
area. A rather homogeneous density was 
observed at the right base, suggesting a 
pleuritic process with associated fluid 
(Fig. 2). 

The patient remained acutely ill and died 
twelve days after admission. Autopsy 
revealed the presence of huge mediastinal 
tuberculous glands of the hyperplastic 
type which produced pressure on the right 
lower lobe branch of the pulmonary 
artery, with thrombosis and massive in- 
farction of the lobe. There was miliary 
tuberculosis of the spleen and liver, and 
healed tuberculosis of the mesenteric lymph 
nodes. 

Case 3. C. R., Negress, aged 30, was 
admitted with the complaint of not having 
felt quite well for the past six months. 
For two weeks there had been moderately 
severe bilateral lower abdominal pain, 
with associated fever and chills. 

Physical examination revealed marked 
bilateral lower abdominal tenderness and 
profuse yellowish vaginal discharge. Tem- 
perature was considerably elevated. A 
diagnosis of pelvic inflammatory disease 
was confirmed by positive vaginal smears. 

After a week’s rest in bed, the tempera- 
ture became normal and an x-ray examina- 
tion of the chest was ordered to rule out 
possible tuberculous infection suggested 
by apparent loss of weight and poor nutri- 
tion. The tuberculin test was strongly 
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positive. The sputum was repeatedly 
negative for tubercle bacilli. The x-ray 
of the chest (Fig. 3) revealed abnormal 
increased densities of a nodular type in 
both hilar areas, and similar dense shadows 
producing convex areas of density project- 
ing laterally from either side of the upper 
mediastinum. There was no evidence of 
parenchymal infiltration. No superficial 
glandular enlargement was apparent. 

Follow-up studies showed slow regression 
of the enlarged hilar glands, but the pa- 
tient signed her release after two months 
in the hospital, and it has not been possible 
to contact her since that time. 

Case 4. C. T., white female, aged 26, 
was admitted with the complaint of weak- 
ness and general malaise for the past 
three years. The symptoms had been 
more marked after each of two full-term 
pregnancies during that time. Substernal 
pain in the form of mild distress was first 
noted two years prior to admission. This 
became gradually more frequent and was 
very severe two weeks preceding ad- 
mission. During the last week a dry 
cough had developed, and _ increasing 


hoarseness had been present for three days. 
Clinical examination of the chest re- 
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Fig. 3. 


Fig. 3. Case 3. C. R., female Negro, aged 30. 


bilateral hilar glands with no pulmonary or pleural involvement. 
Bilateral hilar tuberculous adenitis, 
No parenchymal involvement 


Fig. 4. 
symptoms. 


. 


Case 4. C. T., white female, aged 26. 
Small calcified shadows in right hilum. 
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Dry cough and weight loss 
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vealed nothing definite, and a provisional 
diagnosis of severe tracheobronchitis and 
laryngitis with possible early rheumatic 
fever or early tuberculosis was made. 
There was low grade fever ranging from 
98 to 99.6° F. Moderate secondary 
anemia was evident, and the leukocytes 
totalled 10,700, with 65 per cent neutro- 
philes and 35 per cent lymphocytes. The 
tuberculin test was strongly positive. 
The sputum was negative for tubercle 
bacilli. 

X-ray examination (Fig. +) revealed 
definite increased densities of a nodular 
nature, bearing some granular calcifica- 
tions in both hilar areas. These were 
more prominent on later examinations, 
but then gradually subsided. There was 
no evidence of parenchymal involvement. 
Definite improvement followed two months 
of bed-rest, and the patient was discharged 
in good condition. 

Case 5. J. M., Negro male, aged 28, 
was admitted with a history of having felt 
well until the day of admission, when there 
was hemoptysis of a large quantity of 
bright red blood. There were no other 
complaints. 


Clinical examination pointed to the 


Fig. 4. 


Enlarged, sharply outhned 
Bilateral granular calcifications 
No pulmonary 
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presence of a lesion in the right upper lobe. 
Laboratory data were non-contributory 
and repeated sputum examinations were 
negative until the eighth week after ad- 
mission, when tubercle bacilli were found 
at one examination. The tuberculin test 
was strongly positive and blood serology 
tests were also positive. The temperature 
ranged between 99 and 100° F. 

X-ray examination (Fig. 5) revealed 
evidence of enlarged hilar glands on the 
right side, with bilateral upper mediastinal 
adenopathy producing widening of the 
upper mediastinal shadow. There was 
evidence of probable beginning (minimal) 
tuberculous involvement of the right lower 
lobe. Subsequent examination revealed 
indubitable evidence of parenchymal tuber- 
culosis involving the right upper and lower 
lobes, with persistence of the hilar and 
mediastinal adenopathy (Fig. 6). The 
patient remained in the hospital 18 weeks 
with little improvement. He refused sana- 
torium care and was discharged against 
advice. 

It is believed that in this instance the 
hilar and mediastinal adenopathy had been 
present for some time before alarming 
hemoptysis occurred. Parenchymal in- 
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Vig. 5. Case 5. J. M., Negro male, aged 28 
midline 

Fig. 6 
outlined 
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Same case as shown in Figure 5, four and one-half months later. 
Tuberculous involvement of entire right lung 
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volvement is a late manifestation in this 
form of tuberculosis and is frequently ob- 
served in cases that do not respond well to 
treatment. 

Case 6. A. 5S., Negress, aged 24, gave 
a history of severe dry cough of 11 months’ 
duration. There had been a loss of six 
pounds in weight. No hemoptysis had 
occurred. Three weeks before admission 
the cough had become more severe, with 
associated pain in the right upper chest. 
Occasional fever and chills had _ been 
noted two weeks prior to admission, and 
hoarseness had been present for three 
days. 

Clinical examination of the chest was 
essentially negative, although tuberculosis 
was strongly suspected in view of the 
patient’s history and general appearance. 
The temperature was normal. The spu- 
tum was negative for tubercle bacilli. 
Serology was negative. The tuberculin 
test was strongly positive. 

X-ray examination of the chest revealed 
abnormal increased densities of the nodular 
type projecting from both hilar areas. 
These were well circumscribed, and similar 
nodular shadows extended from either 
side of the upper mediastinal shadow (Fig. 


Fig. 6, 
Trachea narrowed in 


Mediastinal glands more sharply 
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7). There was evidence of probable early 
parenchymal involvement at the right 
base. 

Examination four months later revealed 
increase in the extent of the glandular 
shadows on the right side. Definite tuber- 
culous involvement of the right upper and 
lower lobes was now present, with as- 
sociated effusion (Fig. 8). The patient 
improved steadily on bed-rest. Her 
weight increased from 120 to 144 pounds 
in six months, and she was discharged, 
much improved, to a sanatorium. 

Case 7. L. J., Negress, aged 26, was 
admitted with a complaint of weakness 
during the past three months. Swelling 
of the abdomen had been present for two 
months, with vague abdominal pain, oc- 
casionally becoming rather severe. There 
had been a gradual loss of weight. 

On examination, nothing definite was 
noted in the chest. The abdomen was 
distended, and there was diffuse mild 
tenderness with a feeling of doughiness on 
deep palpation. Dullness was noted in 
the flanks, with some associated bulging. 
The temperature ranged from 98 to 100° 
F. Serology was negative. The sputum 





Fig. 7. 


Fig. 7. Case 6. A. S., female Negro, aged 24. 
paratracheal adenopathy. 








WIDMANN, OSTRUM, AND FETTER: TUBERCULOUS ADENOPATHY 527 







was negative. A provisional diagnosis of 
tuberculous peritonitis was made. 

Roentgen study revealed circumscribed 
dense convex shadows projecting from 
either side of the upper mediastinum, due 
to paratracheal adenopathy (Fig. 9). 
There was no evidence of parenchymal in- 
volvement. Additional study four months 
later showed evidence of further enlarge- 
ment of the dense paratracheal shadows, 
with evidence of effusion on the right side 
(Fig. 10). 

Surgical exploration was performed and 
biopsy confirmed the diagnosis of tuber- 
culous peritonitis. The patient was trans- 
ferred to a sanatorium, but failed to re- 
cover. 

Case 8. B. T., Negro male, aged 16, 
was admitted with a history of gradually 
increasing fatigue and weakness for one 
month and a dry, non-productive cough 
for two weeks. Physical examination re- 
vealed emaciation and typical phthisical 
habitus. Physical signs yielded little, and 
there was some disagreement regarding 
the presence of an intrathoracic lesion. 

X-ray study of the chest (Fig. 11) re- 
vealed the presence of enlarged glands pro- 





Fig. 8. 


Cough and low grade fever. Bilateral hilar and right 


Fig. 8. Same case as shown in Figure 7, four months later. Increase in size of right hilar and medi- 
astinal glands with tuberculous lesions of right lung and pleura. 
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jecting from the right hilum and producing 


Numerous sputum examinations were 
widening of the upper mediastinum. 


negative for tuberculosis. The tempera- 


Fig. 9. Fig. 10. 
Fig. 9. Case 7. L. J., female Negro, aged 26. Swelling of abdomen, cough and slight fever for two 
months. Sharply outlined paratracheal adenopathy on right. No pulmonary involvement. 


Fig. 10. Same case as shown in Figure 9, four months later. Gradual enlargement of mediastinal mass 
with tuberculous involvement of right pleura. 


Fig. 11. Fig. 12. 
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Fig. 11. Case®. BB. T., Negro male, aged 16. Non-productive cough and weakness. Well demarcated 
right hilar and paratracheal tuberculous adenopathy. Beginning glandular cnlargement in left paratracheal 
region. No parenchymal involvement. Tuberculin test positive 

Fig. 12. Case¥. K.S., Negro male, aged 19. Enlarged cervical glands for three years. Bilateral upper 
mediastinal adenopathy for at least two years. No pulmonary involvement, Tuberculous peritonitis and 
tuberculosis of bones, developed five months before examination. Improved on bed-rest. 
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ture was normal, and blood serology and 
chemistry studies were essentially nega- 
tive. The tuberculin test was strongly 
positive. Collapse therapy was instituted 
on the right side, but was discontinued 
after nine refills. The patient remained 
in the hospital for three months. He 
gained 30) pounds and his general health 
improved remarkably. He was discharged 
to a sanatorium, where his condition con- 
tinued to improve. 

Case 9. R. S., Negro male, aged 19, 
was admitted with a history of enlarged 
glands in the neck for three years, soreness 
of the wrist and ankle joints for five 
months, and swelling of the abdomen for 
two months. He had been treated at 
various institutions for cervical adenitis. 
Biopsy confirmed the diagnosis of tubercu- 
lous origin. X-ray studies at other hos- 
pitals revealed enlargement of upper medi- 
astinal glands two years prior to admission. 
Sputum studies were negative, and x-ray 
studies a year prior to admission revealed 
similar mediastinal adenopathy. 

X-ray studies on two occasions follow- 
ing admission revealed extensive upper 
mediastinal glandular masses, but no evi- 
dence of parenchymal involvement (Fig. 
12). Tuberculous involvement of the left 
wrist, ankle, and lower thoracic spine, to- 
gether with tuberculous peritonitis, was 
evident. The latter was confirmed by 
exploratory laparotomy and biopsy. The 
patient was discharged in improved con- 
dition after six months’ hospitalization. 


SUMMARY 


1. Tuberculosis of the hilar and medi- 
astinal glands in adults is discussed on the 
basis of 65 cases seen at the Philadelphia 
General Hospital in the past six years. 
Of these, 32 represent the result of com- 
bined roentgen and autopsy findings. 

2. There are no criteria for roentgen 
diagnosis of tuberculous hilar or medi- 
astinal node enlargements in adults, since 
these may be the result of a variety of 
pathologic processes. Moderate involve- 
ment frequently simulates the so-called 
childhood type. 
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4. Diagnosis depends on correlation of 
roentgen findings with the clinical and 
physical findings, the subsequent clinical 
course of the case, and comparative roent- 
gen examinations. Roentgen radiation is 
sometimes a valuable diagnostic and thera- 
peut c adjunct. 

4+. Roentgen therapy has not proved 
harmful, and there is clinical evidence to 
suggest beneficial results following its 
use. 
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DISCUSSION 

JoserpH H. GREEN, M.D. (Rochester, 
N. Y.): Were the mesenteric lymph nodes 
involved? Were the mediastinal lymph 
nodes also involved? 

ARTHUR R. Bioom, M.D. (Detroit): 
Was the sputum positive? And do you 
have hemoptysis in those cases? 

B. P. WipMANN (closing): IT can only 
emphasize again the importance of con- 
sidering the possibility of tuberculosis of 
the hilar and mediastinal nodes even when 
there may be a borderline or doubtful 
enlargement, particularly when associated 
with atypical clinical and physical findings. 
I cannot answer definitely the Doctor who 
spoke. Many of these cases at postmortem 
did show, in the terminal stages, pulmonary 
involvement with cavitation, hemorrhage, 
and sputum positive for tubercle bacilli, 
These pulmonary findings never occurred 
in the early stages of roentgenographic 
evidence of tuberculous adenopathy to 
the hilar and mediastinal nodes in adults. 
Tuberculin tests were always strongly 


positive, 











INTRACTABLE HEARTBURN OF PREGNANCY’ 


By JOHN R. EVANS, M.D., and JOHN S. BOUSLOG, M.D., Denver, Colorado 


symptom usually passed over lightly 

and given little attention by the 
obstetrician. It is true that there are 
mild and intermittent forms which are 
not intensely disturbing to the patient, 
and in which the casual use of antacids, 
alkaline salts, and sedatives gives adequate 
and prompt relief. But there is another 
rather large group of patients in whom 
the symptoms are constant, more severe, 
and not relieved by any known treatment. 
It is this group which we designate as 
having the intractable heartburn of preg- 
nancy. The syndrome usually appears 
about the twentieth to twenty-fifth week 
and continues with increasing severity 
until labor is completed. Following de- 
livery, relief is immediate and complete 
unless there have been symptoms in the 
previous non-pregnant state. 

It was the accidental radiologic finding 
of one of us (J. R.E.) five years ago that 
led to the diagnosis of the condition as 
that of esophageal orifice hernia. Subse- 
quent roentgen studies have shown that 
this is the causative factor in all of these 
cases examined to date. The etiology of 
the condition is, of course, no different 
from that occurring in non-gravid indi- 
viduals. It may not be amiss to quote 
briefly from Dwyer who discusses the em- 
bryological factor in the etiology of this 
as well as other herniz: 


iE ttc of pregnancy is a 


“The size of the esophageal hiatus may vary 
considerably. Embryologically this defect is 
due to the fact that the development of that 
portion of the diaphragm derived from the 
dorsal mesentery and the mesoderm of the 
receding wolffian body leaves not only a defect 
of varying extent in the muscular and ten- 
dinous structures but often leaves also a de- 
formity in the conformation of the dome of the 
diaphragm and a shortening of the esophagus. 
Esophageal hiatus herniz are essentially con- 


1 Accepted for publication Feb. 28, 1939. 


genital in the same sense that herniz in the 
inguinal regions are congenital. Due to a 
deficiency in the embryological development, 
there may be a congenital weakness of the 
esophageal ring, and, as in an inguinal hernia, 
later on in life, through trauma, or any increase 
in intra-abdominal pressure, a definite hernia 
may develop.” 


There is, however, a marked difference 
in the constancy of the symptomatology 
in gravid and in non-gravid individuals. 
According to various authors, the symp- 
toms in non-gravid individuals vary mark- 
edly from vague and non-specific ones to 
those of intense abdominal or thoracic 
distress. The usual symptom is that of 
epigastric discomfort or pain, usually 
aggravated by the taking of food but with 
no definite time-relation to eating. Oc- 
casionally the distress is severe enough to 
simulate biliary colic and may have the 
same radiation. Most cases exhibit var- 
ious combinations of the symptoms of 
belching, heartburn, nausea, regurgita- 
tion, and vomiting. All authors stress the 
relation of the latter symptoms to posture, 
the upright position usually giving some 
measure of relief. The thoracic symp- 
toms, when present, consist of palpitation, 
dyspnea, and paroxysmal and _ non-pro- 
ductive cough. 

In the gravid individuals we have ob- 
served, the symptoms are constant and 
incieasing in severity. The universal symp- 
toms of “heartburn,” well described by 
that word, are accompanied by a sensation 
of burning along the entire course of the 
esophagus. ‘There is effortless regurgita- 
tion not accompanied necessarily by vom- 
iting sensations or belching. Posture plays 
a more important part in these cases than 
in the non-gravid. As the pregnancy 
continues, with the progressive increase 
in intra-abdominal pressure, the only 
relief obtainable is by maintenance of the 
upright or semi-upright position. We 


530 


RELIES LP RSID PSE 



































Vol. 34 EVANS AND BOUSLOG: 
have had several patients who have been 
unable to assume the recumbent position 
for several months before term without 
extreme suffering. This is easily under- 
standable when the action of the barium 
meal is watched under the fluoroscope. 
The horizontal fluctuation of the bolus is 
seen, with intervals in which the esophagus 
remains completely full. The sensation 
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of burning probably bears no relation to 
the reaction of the material. In those 
cases in which gastric analyses were made 
during the height of the symptoms, the 
reaction varied from an anacidity to nor- 
mal acidity with the former reaction pre- 
dominating. In only one case did we find 
a hyperacidity, this being in a woman who 
had a gastric ulcer. These findings sug- 








Fig. 1. A, Examination at the thirty-sixth week, showing the herniation, Schematic diagram on the right 
B, Examination ten days postpartum, showing no herniation, 
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gest the reason for the lack of relief from ing water, because of the inherent sengj- 
antacids and ulcer types of diet. Dilute tivity of the mucosa of the esophagus, the 


= 





Fig. 2. A, Examination at the twenty-seventh week, showing the herniation. Schematic diagram on the 
right. B, Examination five months postpartum, showing no herniation. 


hydrochloric acid has been given with function of which is merely that of a con- 
food with no increase in the severity of the necting tube with no digestive function. 
symptoms. The burning sensations are The following case histories illustrate 
elicited probably by any substance, includ- this condition. 





Vol. 34 EVANS AND BOUSLOG: HEARTBURN OF PREGNANCY 533 
Case 1. Mrs. J. N., aged 28, primipara. nancy terminated. The pregnancy was 
otherwise uncomplicated. Subjective 


Intractable heartburn appeared about the 








4, 


Schematic diagram on the 


_ Fig. 3. A, Examination at the thirty-sixth week, showing the herniation. 
right. B, Examination four months postpartum, showing no herniation. 
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symptoms entirely disappeared by the 


third postpartum day. 
Case2. Mrs. R. J. Y., aged 27, gravid IV. 
Three previous pregnancies had ended in 


twenty-eighth week of gestation. In- 
creased rapidly in severity. She was un- 
able to lie down without heartburn from 
about the thirty-second week until preg- 


SS i Ra eS RA. 
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spontaneous miscarriage before the twelfth 
week. Symptoms of intractable heart- 
burn appeared at the twenty-seventh week 
of gestation. She was unable to lie flat 
with comfort until 3 or 4 A.m., when she 
could assume the supine position with 
comfort. Severity gradually increased un- 
til two weeks before delivery when some 


Fig. 4. 
right. 
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A, Examination at the twenty-eighth week, showing the herniation. 
B, Examination one month postpartum, showing no herniation. 
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spontaneous relief was noted. Subjective 
symptoms disappeared within the first 
postpartum week. Pregnancy was other- 
wise uncomplicated. 

Case 3. Mrs. Z. C., aged 34, primi- 
para. Her symptoms of intractable heart- 


burn began at the thirty-second week of 
gestation, complicated by frequent en- 





Schematic diagram on the 
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uresis. Symptoms increased gradually in 
severity until pregnancy was completed. 
Frequency complicated by essential hy- 
pertension of 15 years’ duration. De- 
livery complicated by contraction ring and 
death of fetus. Subjective symptoms per- 
sisted in mild form for four or five weeks 
postpartum. 

Case 4. Mrs. I. B., aged 38, primipara. 
Her intractable heartburn appeared at the 
twenty-sixth week of gestation, with the 
additional symptom of effortless enuresis. 
She was unable to lie down during the 
early part of the night, but could lie down 
with moderate comfort for the latter part 
of the night. Had symptoms of burn- 
ing, present at all times when conscious. 
Pregnancy was complicated by the pres- 
ence of uterine fibroids of at least five 
years’ duration. Symptoms were relieved 
in the first few postpartum days. 

As to treatment, nothing we have tried 
to date gives much promise of success. 
Antacids seem to give slight relief if belch- 
ing is produced. Ulcer types of diet have 
been disappointing. Salines and pyloric 
relaxants have produced little or no 
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change. Further experiments are being 
conducted, however, in the hope of giving 
some relief to a distressing condition which 
renders the latter few months of pregnancy 
almost unbearable. 


SUMMARY 


Intractable heartburn of pregnancy is 
caused by an esophageal orifice hernia. 
This is produced by increased intra-abdomi- 
nal pressure due to the enlarging uterus. 
The symptoms are constant and increas- 
ing in severity and are due to the constant 
irritation of the esophageal mucosa. No 
form of treatment attempted thus far has 
been efficacious. 
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WHY THE FILM SIZE?’ 


By RICHARD A. RENDICH, M.D., and LEO A. HARRINGTON, M.D., Brooklyn, N. Y 


From the Division of Radiology, Kings County Hospital, Department of Hospitals, New York City 


==HE question proposed may appear 


| of minor significance compared to 
‘the many important problems of 
roentgenology. However, each _ roent- 


genologist has, in the course of the activ- 
ities of his own practice, many times 
wondered, Why the film size? The physi- 
cal dimensions of the x-ray film currently 
manufactured for our purpose appear to 
have followed the standard sizes used for 
generations in the photographic industry. 
Upon investigation, no other reason could 
be discovered. 

All have experienced the dissatisfaction 
of being unable to obtain a demonstration 
of the entire barium-filled colon on one 
film, and, on the other hand, it is frequently 
observed that the lower third of the chest 
film is useless from a diagnostic stand- 
point, and, therefore, wasted. The films 
now in use are occasionally too short for 
demonstration of the entire urinary tract 
on one film, presenting difficulty in proper 
positioning, while at the same time there 
is considerable waste in the width of the 
film. The present sizes are poorly adapted 
to skulls, long bones, etc. Why not a 
change to closer conformity to anatomy? 

While perfection is not to be expected, 
we believe that some stimulus is necessary 
toward the study of more suitable film di- 
mensions. Mindful of the requisite changes 
of radiographic equipment (cassettes, 
hangers, tanks, etc.) which would be in- 
we are advancing the following 
computations for the possible considera- 
tion of the various national roentgen 
societies, in an attempt to initiate a 
movement which might gradually but 
eventually lead to obtaining more satis 
factory supplies to the advantage of the 
patient and the roentgenologist 

Offhand, one immediately anticipates 
tremendous changes in equipment but on 


vol ved ; 
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further thought it may be noted that for a 
time the only serious difficulties would be 
for a new size for the colon, about 3 per 
cent of the work in certain x-ray depart- 
ments, and which could be avoided by a 
method to be described later. Those 
processing systems with insert tanks may 
be used with little change. Films smaller 
than those used at present may be con- 
tinued in service by using frames in 
cassette-changers and holders. 

It is with reluctance that any set of 
sizes is suggested at this time, realizing, 
as we do, that no set of sizes will ever 
prove perfect in all cases. For the pur- 
pose of instigating further thought on 
these lines, a table of suggested sizes is 
offered. 

In order to secure some basis for com- 
putation, an analysis of the diagnostic 
limits of the usual anatomic roentgen 
shadows was made in a series of routine 


TABLE I.—AXIAL 
Number below 11 inches............. 233 or 46.6% 
Number between 11 and 12 in. (not in- 
oR en, een en ae en ee 118 or 23.6% 
Number between 12 and 13 in. (not in- 
clusive).... eee Oar 98 or 19.6% 
Number between 13 and 14 in. (not in- 
MNES ee rere a ierrad © ie cians y Hote 42 or 8.4% 
Number between 14 and 15 in. (not in- 
clusive).... See ew a eat. Paine Yor 1.8% 
Average axial diameter........... ieee, Sa a 
Smallest axial diameter................ 7.0 n 
Largest axial diameter.................. 14.62 it 
Percentage over average. ee ae 50.8% 


TABLE II. TRANSVERSE 
Number below 11 inches 225 or 45.0% 


Number between 11 and 12 in. (not in- 


clusive) ethane ast 149 or 29.8% 
Number between 12 and 13 in. (not in- 

clusive) ..  95or 19.0% 
Number between 13 and 14 in. (not in- 

0 RAE en ane aye 20 or 4.0% 
Number between 14 and 15 in. (not in 

clusive) Se ee 7or 1 4% 
Number 15 in. and over 4or 0.8% 
Average transverse diameter a ; 11.17 in 
Smallest transverse diameter 8.25 in 
Largest transverse diameter 15.50 im 
Percentage over average 48%, 
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adult cases in Kings County Hospital, 
Brooklyn, N. Y. 

CHEST MENSURATION 
consecutive 
film-target 


Series A.—Five hundred 
adults, with an unselected 
distance (36 to 72 inches). 

The axial diameter (vertical diagnostic 
limit) was taken as the mid-line distance 
on the film from the level of the upper 
border of the first dorsal vertebra to the 
intersection with the transverse diameter, 
as described in Table I. 


TABLE III.—-AXIAL 


Number below 11 inches... ; 245 or 49.0% 


Number between 11 and 12 in. (not in- 


UL ES a eet are eran 127 or 25.4% 
Number between 12 and 13 in. (not in- 

clusive)...°... Gree trees 74 or 14.8% 
Number between 13 and 14 in. (not in- 

C1) 1) eae 48 or 9.6% 
Number between 14 and 15 in. (not in- 

clusive).... a Plog aet te sor 1.0% 
Number 15 in. and over....... ; lor 0.2% 
Average axial diameter. . 10.98 in. 
Smallest axial diameter. de i, 


Largest axial diameter...... 15.0. in. 
Percentage over average. 50.1% 


TABLE IV.—TRANSVERSE 


Number below 11 in... css odor 43.8% 
Number between 11 and 12 in. (not in- 
clusive ) 


ee 171 or 34.2% 
Number between 12 and 13 in. (not in- 


clusive)...... ere 89 or 17.8% 
Number between 13 and 14 in. (not in- 

PRAM RONG alias sa ds elaine : 2lor 4.2% 
Number 14 in. and over...... 0 
Average transverse diameter £1 01 4m. 
Smallest transverse diameter. 7.50 in. 
Largest transverse diameter. . 13.75 in. 
Percentage over average 47.6% 


TABLE V 


Average height of 200 patients 65.58 in. 


Lowest height of 200 patients. ... 4 ft. 4 in. 
Greatest height of 200 patients . 6 ft. 2m. 
Under 5 feet....... 4.5% 
Between 5 ft. and 5 ft. 6 in... 45.5% 
Between 5 ft. 6 in. and 6 ft 47.0% 
6 feet and over......... ; 3.0% 
Average axial diameter on the film 11,511 in 
Lowest axial diameter on the film &.00> in 
Greatest axial diameter on the film , 15.0) in 
Average transverse diameter on the film 10.75 in 
Lowest transverse diameter on the film $8.75 in 
Greatest transverse diameter on the film 13!/, in 
The transverse diameter (horizontal 


diagnostic limit) was measured from the 
outer border of the ribs on the film, at 
the level of the costophrenic sulcus. 
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From the figures shown in Tables I and II 
it might be noted that 100 per cent of these 
cases, postulating perfect positioning to 
demonstrate the point, would have a 
complete diagnostic shadow on a 15 X 
15.5 in. film; 98 per cent of them could 
be obtained on a 14 X 14 in. film; 93.8 
per cent would be complete on a 13 X 
14 in. film, and 89.8 per cent on a 13 X 
13 in. size. 

Series B.—Five hundred consecutive 
adult chests, with a film-target distance of 
72 inches (Table III). 

One hundred per cent of the cases in the 
series shown in Tables III and IV would 
be included in an area of 15 X 14 in.; 98.8 
per cent in 14 X 14 in.; 95.8 per cent in 
14 X 13 in., and 89.2 per cent in 13 X 13 
inches. 

Series C.—Two hundred cases, with a 
film-target distance of 72 inches, were 
measured to determine any possible re- 
lationship between the patient’s height 
and the axial diameter of the chest on the 
film. 

The figures shown in Table V disclose 
no practical relationship. The axial diam- 
eter appears to be in accordance with the 
habitus of the patient, rather than with 
his height. 


ACCURACY OF POSITION LATERALLY 


Series D).—In order to evaluate the 
accuracy of a capable technician in pos- 
turing the patient and obtaining the 
entire chest on the present 14 X 17 in. 
film, a measurement was made of the 
lateral portions of the roentgenograph 
from the outer border of the ribs at the 
costophrenic angle to the edge of the film 
One hundred routine adult 6-foot chest 
films were examined. 

From the data shown in Table VIL we 
note that this individual technician ob 
tained perfect centering, while doing rou 
tine cases, in 12 per cent of this chest 


series, In S7 per cent of the cases his in 


accuracy did not exceed | inch; wi 13s 
per cent the patient was off-center over | 
inch; in only one case was a portion of the 
thorax off the film (' 


» inch) 
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TABLE VI.—RELATION OF PATIENT'S HEIGHT AND THE AXIAL DIAMETER 


Height 


8-9 in. 9-10 in. 10-11 in. 


=1| & 
to | bo 


oa 


55 in. 
54 in 


3 in 


200 COLONS 


The axial diameter is measured from 
the top of the higher flexure to the anus. 

The transverse diameter is measured 
from the lateral borders of the colon. 


TABLE VII 


No asymmetry (perfect positioning ) 12 
One-eighth inch asymmetry ] 
One-quarter inch asymmetry 22 
Three-cighths inch asymmetry 6 
One-half inch asymmetry 13 
Five-cighths inch asymmetry y 
Three-quarters inch asymmetry 4 
Seven-eighths inch asymmetry 5 


One inch asymmetry f 
One and one-eighth inch asymmetry 4 
One and one-quarter inch asymmetry 
One and three-cighths inch asymmetry 1 
One and one-half inch asymmetry y 4 
One and five-eighths inch asymmetry | 
Two inch asymmetry ] 
Two and one-quarter inch asymmetry | 


Axial diameter 


11-12 in. 12-13 in. 13-14 in. | 14-15in 
; | a 
1 | | 1 te 

| J 

2 3 - 

5 4 2 7 

2 2 2 

6 2 | Z 

9 5 1 ¥ 
12 10 1 
10 5 : 
10 3 - 
3 

5 : 

2 1 ; 


The film-target distance was 30 inches, 
in postero-anterior position (Table VIII). 

Percentage of cases in which measure- 
ments had to be estimated by superim- 
posing films or by extrapolation (7.e., 
off the film): axial, 41.5 per cent; trans- 
verse, 11.5 per cent. 

These figures direct our attention to the 
inadequacy of the present length of film 
(17 inches), as in this series the full length 
of the colon could not be obtained on one 
film in 41.5 per cent of cases. A length 
of 20.5 in. would encompass 100 per cent, 
19 in. for 95.5 per cent, and 18 in. for 
81.5 per cent. Transversely, 17 in. for 
100 per cent, 16 in. for 98 per cent, 15 in. 
for 95 per cent, and 14 in. for 88.5 per 
cent. 
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TABLE VIII 200 KIDNEYS 
Average axial diameter......... 16.35 in. The axial diameter is measured from the 
Minimum axial diameter........ 11.00 in : ; : ah ee 
Maximum axial diameter........ 20.50 in. top of the higher kidney to the mid 
16 to 17 in. (not inclusive)...... 19. % symphysis pubis (prostate area). 
7 i inclusive)....... 23.5 r . : 
es + mee en a nee The transverse diameter is measured 
19 to 20 in. (not inclusive)... .. 4.0% from the lateral borders of the kidneys. 
i eee 0.5 ° ‘ é 
Percentage below 16 in......... 39.54, In the series shown in Table IX, 100 
; er cent of cases would be included in a 
Average transverse diameter...... 12.29 in. P ; ‘ P mua 
Minimum transverse diameter...... 9.0 in. width of 11 inches, if perfectly positioned. 
yg transverse diameter. .... a A length of 17 in. would secure 99.5 per 
O'6 10h ..0:53<% aes 3.5% ioe 2 ee 
SWE Mics ccc ssctrveeses 13.0% cent; 16 in. for 94.5 per cent, and 15 in. 
Oe Ae Cc ee ae mon . 
er |: aor oe ec es RecN 16.0% : Pah 
oe as 6.5% 200 SKULLS 
1616 104i... 3.0% : ; 
pee } aaa 15% A is the longest anteroposterior diameter, 
eae 0.5% including the nasal bones. 
B is the supero-inferior diameter, from 
the vertex to the lower border of the 
TABLE IX basi-occiput. 
‘ - ~~ C is the interparietal diameter. Target- 
PRICE ARIAL joa aaveie's o'er cs saws = .85 in, ; : : 
+e axial................. 12.12 in. film distance is 28 inches. 
emery oor ir 17.50 in. — In the series shown in Table X, 97.5 per 
Odd alls (HOtANCIUSIVE))..... css sees oe "fe : 
15 to 16 in. (mot tmetusive)................. 24 5% cent of the cases would be obtained on an 
7 to 17 in. (mot inclusive)................. oa area of 8 X 10 in. and 70 per cent on 
GG Mate Gia ea nis aoa Gls alas bo sis WS 24 Wiad Owe ew Me -O70 = * 
Percentage below 14 in..................... 28.0% one of 7 X 9 in. 
Average transverse..............  8.65in — 
Minimum transverse............. 6.25 in. 100 PELVES 
peg ign yn ny serves 10.75 in. 0.5% The axial diameter was measured from 
, IE es ore as ne sited 5% a eae 
7to 8in. (not inclusive)................. 19.5% the crest of the ilium to the inferior border 
Sto 9m (not mclisive)...............0- 39.0% : 
9 to 10 in. (not inclusive)................. 31.5% of the pubic bone. , 
10 to 11 in. (not inclusive)................. 9.5% The transverse diameter was taken from 
ERED OVER. eee eee ene et ee tenes i the outer border of the greater trochanters. 
Films were taken in an anteroposterior 
plane, with a film-target distance of 30 
TABLE X inches. 
ae eee 8.37 in In the series shown in Table XI, 100 
Minimum A diameter............. 6.62 in per cent of the cases would be included 
Maximum A diameter............ 9.50in 
8to9 in. COO a a 72.0% 
9 to 10 in. (not inclusive).................. 12.5% TABLE XI 
BROUWER eos te accor eisic caso hiaralp sous Ge 0 
Percentage below 8 in...................... 15.5% Average axial.... 9.12 in 
A Bd Minimum axial 7.50 in. 
verage Cc re 6.75 in. Maximum axial 10.62 in 
Minimum B Gumeter............. 6.60mi. 7 to 8 in. (not inclusive) 2.0% 
Maximum B Gtieter............ 8.75 in ; 8 to 9 in. (not inclusive) 39.0% 
6 to 7 in. (not inclusive) Be ihe ase PIN Re eee tA 66.0% 9 to 10 in. (not inclusive) 16.0% 
: to : AR (MOT ANGIISIVE) 5560. .c56 6.05 acide sea oes 27.5% 10 and over. 0 
Re NRO OR arenes Soaked Gs dei gy 4-asln Goi e seem els 2.5% 
Percentage below 6 in...................... 4.0% Average transverse 13.20 in 
nee ; Minimum transverse LO. 50 in 
Average C «cane 6.56 in. Maximum transverse 16.00 in 
a DMM sive caeyes 5.88 in, 10 to 12 in. (not inclusive) 4% 
Maximum C se: smn oat oh Ce 8.00 in. 12 to 18 in. (not inclusive) 35% 
6 to 7 in. (not rere 87.0% 18 to 14 in. (not inclusive) 10% 
Bos Sai {HOt ANGIUSIVE). oo cae ce es 11.5% 14 to 15 in. (not inclusive) 7% 
Re ee eee se Nast. aoe ea a 0. 15 and over AY 
Percentage below 6 in.....................-. 1.5% Win. 0. 
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TABLE XII.—AREA NECESSARY IN PERCENTAGE OF CASES 
Percentage (when perfectly centered) 

100% 99% 98% 95% 94% 90% 89% 80% 79% 70% 

I Pe Pee a, Pte Oe ; cat 
—— “ 15.5 15 14 14 14 14 13 13 13 13 
_ x x x x x x x x x x 
rl a 15 14 14 14 13 13 13 13 3 13 

E oon nee ee ; SN He A SA nN ee ae 

. - 20.5 20 20 19 19 19 19 18 18 18 
— = x x x x x x x x x x 
“ 17 17 16 15 15 15 15 14 14 14 
= L ‘ 17.5 17 17 16 16 16 16 16 16 ‘1b 
— x x x x x x x x 
- 11 11 11 11 11 10 10 10 10 9 

m 10 10 10 10 10 10 10 10 10 9 
(00) x x x x x x x x x 
Pe 8 8 8 8 8 8 8 7 7 7 
: 15 15 15 15 15 15 15 15 14 14 

fies 

a x x x x x ¥ x x x x 
11 11 11 11 10 10 


_ 
—" 
pms 
_ 
_ 
| ~ 
_ 
—_ 


in an area of 11 X 15 in., with a length of 
10 in. for 87 per cent, and a width of 14 
in. in 79 per cent. 

As a summary, Table XII presents com- 
puted areas necessary to encompass the 
measurements in these series. These fig- 
ures do not allow latitude in positioning 
and this point must be considered sepa- 
rately. One or two inches may be added 
to each diameter to insure latitude for im- 
perfect centering of the patient. In one 
series, a technician needed only one inch 
leeway for perfect chest centering in 87 
per cent of the cases (transverse diam- 
eter) and was able to obtain 99 per cent 
of these examinations complete on the 
film, without being aware that his routine 
positioning was undergoing scrutiny. 

From an analysis of Tables I-XII, we 
offer the following suggested film sizes 
as practicable for the vast majority of 
cases, although it is obvious that per- 
fect adaption for every patient is not 
possible. The advantage is that these 
sizes will be closer to the usual anatomical 
dimensions. 


TABLE XIII 


16 X 20in. Colon (or two 12 X 17 in. placed cross- 


With one inch to spare on each measure- 
ment and with proper posturing, 95 per 
cent of all examinations could be com- 
pletely contained on the following film 
sizes (Table XIII): 

By using two 12 X 17 in. films for the 
colon, placed transversely for the upper 
and lower portions of the large bowel, no 
change in the size of processing tanks 
would be necessary at this time. In 
effect, the only alterations immediately 
essential for the above new sizes would 
involve cassettes, hangers, and the films. 


SUMMARY AND CONCLUSIONS 


(1) Anatomical measurements of di- 
agnostic limits were taken from the roent- 
genographs of routine cases and indicate the 
need for x-ray films of more suitable sizes. 

(2) Specifically, the colon films were 
found to be too short, the chest films too 
long, and the urologic roentgenographs 
too wide. The present films are also 
poorly adapted for examination of the 
skull and other portions of the body. 

(3) To secure a film sufficiently large 
to roentgenograph a part in entirety and 
to eliminate wastage, it seems advantage- 
ous that a film standardization program be 


wise) 
15 X 15in. Chest adopted by the technical committees of 
12 X 17 in. Urinary tract, vertebra, pelvis he national . -n societies 
9 X llin. Skull, biliary tract, joints the national roentgen societies. 
7 * Yin. Nasal sinuses, mastoids, hands, feet, 
small joints 116 Remsen St. 
5 X 7 in. } Small parts 880 Ocean Ave. 

















IRRADIATION AND HEREDITARY MAMMARY CANCER®* 


By S. E. OWEN, Pu.D., and A. E. WILLIAMS, M.D., Hines, Illinois 


From the Cancer Research Unit and the Deep X-ray Clinical Unit, Veterans Administration 


==HIS study deals with the effect of 
irradiation on tissues destined, by 
the law of averages, to develop spon- 
taneous neoplasms of the breast in 64 out 
of 100 instances. It is not definitely 
known whether or not small doses of x-ray 
or other irradiation applied to animal 
tissues bearing this tendency would facili- 
tate or inhibit the speed of appearance 
or the incidence of cancer of the breast. 

The broad knowledge regarding mam- 
mary cancer in mice prompted our selec- 
tion of this tumor type as the experimental 
material for study. Before proceeding 
further it is essential to review briefly the 
literature regarding the causes which are 
thought to be concerned in the malignant 
degeneration of the breast tissue of such 
mice. It appears well established that 
mammary cancer in mice may be accepted 
as due to the action of ovarian hormones on 
the hereditarily conditioned mammary 
tissue (Loeb, 1; Lacassagne, 2; Burrows, 
3; Bonser, 4, and others). The condi- 
tioned mammary tissue seems to. be char- 
acterized by an unusual response or an ex- 
tremely susceptible reaction to the ovarian 
endocrines (Cramer, 5). 

Estrogenic substances not of ovarian 
origin, materials acting like male sex hor- 
mones, and the endocrines of the pituitary 
gland cannot be wholly eliminated from 
consideration in the genesis of mammary 
cancer in such mice. It would seem that 
these agents might play some indirect or 
secondary rdle. Apparently the estro- 
genic substances, whether from extrinsic 
or intrinsic sources, are of primary im- 
portance in the genesis of mammary cancer 


' Accepted for publication in June, 1939. 

* Published with the permission of the Medical 
Director of the Veterans Administration, who assumes 
no responsibility for the opinions expressed or the con- 
clusions drawn by the authors. 
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(Suntzeff et al., 6; Lacassagne, 7; Mur- 
ray, 8; Geschickter and Astwood, 9, 
and Herold and Effkemann, 10). Endo- 
crine stimulation certainly affects the time 
of tumor appearance and may thus really 
or apparently increase the incidence of 
tumors within specific age limits (Sunt- 
zeff et al., 6; Geschickter and Astwood, 
9, and Suntzeff et al., 11). The number 
of litters borne seem not to parallel exactly 
the incidence of mammary cancer in the 
mother mouse although the multiparas do 
have an increased incidence of breast 
cancer. Bagg (12) observed an increase 
in the tumor incidence of very low tumor- 
rate strains, by mating mice and repeatedly 
breeding them without allowing the inter- 
ference of a nursing period with the process 
of breeding. These are factors of an 
endocrine nature which might be affected 
by irradiation and which presumably 
could influence directly or indirectly the 
later incidence of spontaneous mammary 
cancer. 

The experiment was planned as follows: 

Group A—Low Dosage X-ray Group.— 
Female C3H mice were permitted to have 
and nurse one litter, after which they re- 
ceived x-ray therapy in minimum dosages. 
They were then caged and retained for 9.6 
months, after which they were sacrificed 
and the breast tissue removed for study. 
The x-ray dosages were given when the 
animals were approximately four months 
of age. 

Group B—High Dosage X-ray Group. 
Similar to Group A except that higher 


dosages of irradiation were employed. 
The average age at sacrifice was 9.8 
months. 


Group C-—-Non-trradiated Control Group. 
Four-month-old C3H females, after nurs- 
ing and weaning one litter, were retained 
for 9.7 months. They were then sacri- 
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ficed, the incidence of breast tumor noted, 
and histologic sections of the breast tissue 
made. 

Group D—Colony Mother Group.—C3H 
females utilized for the colony propaga- 
tion. The number of litters raised varied 
from one to four. No irradiation was 
given. The average age at sacrifice was 10.5 
months. The incidence of tumor was 
noted and histologic slides of the mam- 
mary cancers were made and studied. 

Group E—wNon-bred Controls.—Female 
C3H mice were retained for 9.7 months 
without breeding. They were then sacri- 
ficed, the incidence of breast cancer was 
noted, and histologic sections of the breast 
tissues were prepared for study. 

Group F—The Histologic Control Group. 
—Female mice of the same strain after 
the nursing and weaning of one litter 
were sacrificed and the breast tissues ex- 
amined for cancer-cell nests. Age at the 
sacrifice averaged four months plus or 
minus two weeks. Over one thousand 
serial sections were prepared and studied. 
The material comprised all breast tissue 
of ten animals, none of which displayed 
malignant changes. 

The mouse tumor strain (C3H) used dis- 
plays adenocarcinoma of the mammary 
glands in 78 per cent of the multiparous 
females if a mean observance age of 10.7 
months is used (Bittner, 13). The great- 
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est number of these tumors appear between 
the ages of eight and twelve months. No 
carcinomas have been noted in the males. 
Usually less than 4 per cent of the non- 
breeding females develop mammary can- 
cer. Cancer-free female mice of approxi- 
mately four months of age were used in 
this study. We have never observed 
cancer in this strain at this early age. 

For purposes of irradiation, shallow 
wooden boxes were used. These were 
constructed of 3 millimeter basswood and 
fitted with a glass top for observation. 
The sides and top of the boxes were pro- 
vided with holes and spaces to allow for 
adequate ventilation. 

Ten female mice were used for each 
dosage range. The radiation was given 
to the abdominal walls of the animals by 
inverting the tubes and supporting the 
animal boxes above the x-ray source. All 
dosages were checked with a standard 
dosimeter. Animals dying without can- 
cer before: the age limit set were dis- 
carded. 

Standards for the deep x-ray were 140 
kv., 20 ma., 1 mm. Al, 0.25 mm. Cu, and 
3 mm. of basswood. The T.S.D. was 50 
cm., delivery rate 17 r/min. For the 
superficial x-ray at 100 kv., 5 ma., filter 
of 3 mm. basswood, 20 cm. T.S.D. were 
the factors. The usual delivery rate was 
201 r/min. When repeated dosages were 


TABLE I.—-SHOWING THE INCIDENCE, IN MICE, OF BREAST TUMORS FOLLOWING 
IRRADIATION 


(Age of mice at time of irradiation was four months + two weeks.) 















No. No. Avg. Age Percentage No. Total r 
Group Mice Tumors (months) Tumors r Dose Doses Given 
A “4 3 9.3 33 100 D’ 1 100 
4 2 9.4 50 518 2 102 
10 4 9.6 40 175 D’ 1 175 
Total 24 9 39 
B 6 ] 9.6 16 100.58 4 402 
6 1 9.4 16 500 D’ 1 500 
y ] 9:7 1] 201 S 4 804 
Total 21 3 14 
Total X-rayed 44 12 27 
$4 26 17 0:7 65 None 
D 53 39 10.5 73 None 
E 25 ] 9.6 4 None 
F 10 0 4.0 i) None 
D)’ indicates deep x-ray, S indicates superficial x-ray 
A, low dosage x-ray group D, colony mother group, no x-ray 


B, high dosage x-ray group 
C, non-irradiated controls 





i, non-bred controls, no x-ray 
F, histologic controls, no x-ray 
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given, a lapse of one day between them 
was allowed. Attempts to screen out 
the head region were unsuccessful. The 
irradiation was thus applied to the whole 
ventral surface of the animals. 

The findings, results, and general fac- 
tors are illustrated in Table I. Four 
mice in Group A that received the low 
voltage of 100 r bore later litters and 
nursed them successfully. These are not 
included in the table. 

Discussion.—Irradiation of the ventral 
surfaces of non-cancerous female mice of a 
high mammary cancer strain resulted in a 
decreased incidence of mammary tumors. 
The decrease in cancer incidence observed 
over a five-month post-irradiation period 
was roughly proportional to the irradia- 
tion dosages. X-ray dosages, both below 
and above the ovarian sterilizing amounts 
as given by Gricouroff (14), were effective. 
Irradiation dosages, three times that of 
the sterilization dose, were most effective. 
In no instance did irradiation increase 
cancer incidence, which is in contrast to 
the findings of Mottram (15) who used 
carcinogens and subsequent irradiation. 
None of the irradiation dosages caused an 
evident skin erythema. Some of the 
mice given the lower dosages subsequently 
raised second litters. 

In explanation there is, of course, the 
possibility that the x-ray decreased or af- 
fected the ordinary non-pregnancy 
amounts of ovarian hormone, since the 
ovaries could not be ruled out of the field. 
The secretions of other hormones that 
might be suppressed by even mild doses of 
irradiation are prolactin, progestin, and the 
prolans. Increased production of these is 
commonly associated with breeding. 

In line with Cramer’s (Joc. cit.) findings 
that mice of mammary tumor strain are 
more susceptible to estrogens, is the prob- 
ability that certain cells in the mammary 
glands of the strain utilized are heredi- 
tarily destined to undergo malignant de- 
generation as the result of the endocrine 
stimulus coincidental with breeding. These 
cells in their non-cancerous state might 
then be more sensitive to x-ray than the 
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other breast cells not carrying this latent 
cancerism. Plausibility is added to this 
interpretation in view of the fact that x- 
ray dosages beyond those effective for 
sterilization—as well as_ non-sterilizing 
doses—resulted in a proportionately de- 
creased later incidence of cancer. 

Considerable histologic evidence has 
demonstrated no apparent differences in 
the mammary gland cells of a comparable 
age-control group of mice sacrificed for 
breast tissues in this study. No nests of 
malignant cells were found in over a 
thousand serial sections of the breasts of 
these non-irradiated non-cancerous mice, 
similarly conditioned by the bearing of one 
litter. Present microscopic technic, how- 
ever, may not be sufficient to demonstrate 
possible intracellular differences. Tumors 
that did develop despite irradiation were of 
the adenocarcinomatous type. 

Have we here treated cancer success- 
fully before it can be recognized histo- 
logically? This and other phases of the 
problem must be considered. The field of 
“latent cancerism’’ should be more thor- 
oughly explored and investigations made of 
other types of spontaneous tumors, es- 
pecially of those not definitely associated 
with endocrine factors. 


SUMMARY 


1. Small doses of irradiation (100 r) 
did not increase the incidence of breast 
cancer in non-breeding females of a high 
breast tumor strain of mice. 

2. Irradiation dosages as low as 100 r, 
either superficial or deep x-ray, decreased 
the later incidence of spontaneous mam- 
mary cancer in the mouse strain C3H. 
Dosages of 402 r or over were more effec- 
tive. 

3. While some cancer suppression by 
means of depressing the sex endocrines 
may have occurred, it was noted that non- 
sterilizing dosages of radiation, as well as 
the higher dosages, were effective. The 
suppression, however, was proportional to 
the x-ray dosage. 

4. Tissues at the time of irradiation 
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were non-cancerous as shown by histologic 
controls. 

5. The concept is presented, that mam- 
mary cells bearing “‘‘latent cancerism”’ 
may be more susceptible to x-rays than 
are normal or definitely cancerous cells. 


The authors wish to express their thanks 
to Max Cutler, M.D., A. C. Ivy, M.D., 
and L. H. Prince, M.D., for their interest 
and assistance in this study. 
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THE ILEOCECAL REGION’ 





By ALBERT OPPENHEIMER, M.D., Beirut, Lebanon, Syria 
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OBJECT OF STUDY 


in which two sections of different 

width, structure, and digestive func- 
tion join at a sphincter or a valve, the ileo- 
cecal region is a common site of motor dis- 
order, inflammation, and newgrowth. Since 
the intrinsic and extrinsic factors which in- 
fluence the passage through this junction 
combine in various ways, the appearances 
vary even in the selfsame person, and the 
results of postmortem studies and animal 
experiments cannot be applied to this 
problem of human physiology. But, as 
emphasized by Barclay (4), Hurst (13), 
and others, our conceptions of the function 
of the large and small intestines are based 
chiefly upon observations made on autopsy 
or in animals. Even the mechanics of the 
pylorus in man, on which extensive work 
has been done, is far from being fully un- 
derstood; and what few publications there 
are on the ileocecal region, are not con- 
clusive. 

Since 1928, it has been the author’s prac- 
tice to observe systematically the ileocecal 
region in routine examinations whenever 
possible. Some of the results were pub- 
lished in previous papers (6, 17, 18). The 
present report is confined to an analysis 
of records obtained in 86 persons, ap- 
parently healthy. Special attention was 
given to the following questions: 

1. How is the food moved on from the 

ileum into the cecum? 
2. How does the food ascend through 
the cecum and proximal colon? 
Is there any correlation between this 
kind of peristalsis and the passage 
of food through the ileocecal valve? 
4. Does the ileocecal valve control the 


Li other parts of the digestive tract 


Oo 


‘Dr. A. E. Barclay (RapIoLocy, 1933, 170-176, Aug 
ust, 1939) and the author wrote their papers simultane 
ously, submitting them within a week of the same time. 
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passage actively, by sphincteric con- 
tractions, or does it merely yield to 
pressure, like a valve? 


METHOD 


Unlike the filling of esophagus or stom- 
ach, the passage of an opaque medium 
through the ileocecal region cannot be con- 
trolled by the technical factors of the ex- 
amination. Careful and repeated screen 
observations at many intervals have, there- 
fore, to be made. Because various reflexes 
from the upper digestive tract affect the 
ileum in all normal cases (2, +) a uniform 
method must be maintained. Our patients 
were prepared by a chamomile enema only, 
given the night before the examination; 
for it had been found that other forms of 
enemas, as well as laxatives, may produce 
transient irritation resulting in very marked 
alterations of tone, peristalsis, and position 
of the ileum and colon (Fig. 13). It was 
also noted that any kind of catharsis might 
lead to a slowing down of the passage 
through the colon as soon as the acute 
action had subsided. The patients re- 
ceived on an empty stomach at 8 a.M.a 
suspension of four tablespoonfuls of barium 
sulphate in 200 c.c. of water, the normal 
course of meals being resumed about one 
hour later. Five hours after ingestion 
of the opaque suspension, the ileocecal 
region was examined during periods vary- 
ing between 15 minutes and several hours. 
Radiographs in various diameters and posi- 
tions were taken by means of a Berg spot- 
film frame, the exposures being from one- 
tenth to five-tenths of a second. 


OBSERVATIONS 
(Ll) Terminal Tleum.-In the upright 
position, the terminal loop of the tleum 


ascends diagonally and turns almost later 
ally in slender persons, but more forward 











546 RADIOLOGY 


in those with large abdomen or flabby ab- 
dominal muscles; for the position of the 
cecum varies according to the shape and 
depth of the abdominal cavity (Fig. 11). 
The time at which the terminal ileum 
begins to fill is extraordinarily variable. In 
healthy persons, opaque food may reach 
the ileocecal valve as early as 35 minutes 
after oral ingestion; in others, an interval 
of four or five hours is normal. It is evi- 
dent that the beginning of the filling of the 
terminal ileum depends on the beginning 
of gastric evacuation, while the completion 
of the passage through the ileum depends 
on the termination of gastric evacuation 
and on the rate of passage through the 


A 


Figs. 1-A and 1-B 
minal ileum (1-A). 
later (1-B), the valve has relaxed. 
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ileocecal valve. In other words, the time 
it takes for the barium to pass through the 
terminal ileum is proportional to the rate 
of gastric evacuation, provided the ileo- 
cecal valve is normal. If, for instance, the 
pylorus relaxes early and frequently, but 
gastric evacuation is slow, the barium will 
reach the ileocecal valve soon, but the 
terminal ileum will remain filled for a long 
time. This form of ileal “‘stasis’’ is com- 
mon, since common and variable factors 
may induce slow gastric evacuation; for 
example, the type of food taken after the 
opaque meal, or trivial emotional reac- 
tions. Furthermore, the rate of normal 
gastric evacuation depends largely on the 


m 


B 


Four hours after an opaque meal the opaque medium has risen to the tip of the ter- 
Despite rhythmic peristalsis, the contents do not pass into the cecum. Twelve minutes 
Note that in 1-A the lumen of the ascending colon, outlined by gas, 1s 


narrower than in 1-B; the lumen distad to the filling widens (receptive relaxation). 
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amount and kind of the opaque meal given, out the effects of the many compensatory 
and since there is as yet no standard meal, mechanisms which in the digestive tract 
the results of different observers cannot make up by delay in one section for ac- 
be compared. The use of a uniform meal, celerated passage in another, and vice versa. 
as was done in this series, eliminates this For instance, very rapid gastric evacuation 
one variable factor, but it does not rule does not necessarily cause the ileum to fill 
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early, as the duodenum or jejunum may 
retain the opaque medium; vice versa, 
slow gastric evacuation is often associated 
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irregular intervals, the caudad motion js 
interrupted by 
After a period of between 20 and 40 


pendulum movements. 





A 


B 


Figs. 3-A and 3-B. The terminal ileum is emptied by stripping contractions. 


with rapid passage through intestines. Ac- 
cordingly, the rate of gastric evacuation, 
though a dominating factor in the passage 
through the ileocecal region, is not the 
sole one to influence it. Generally speak- 
ing, the terminal ileum begins to fill about 
three hours after the beginning of gastric 
evacuation, and it is found to be empty 
seven hours after the stomach has emptied 
itself. 

It takes from 15 to 60 minutes for the 
opaque medium to ascend from the lower 
ileal loops to the tip of the terminal one. 
How this initial filling is effected cannot 
be seen in normal cases in which the loop 
is invisible before barium enters it; but 
when, é.g., in fermentative indigestion, the 
terminal loop is filled with gas, it appears 
distended before the opaque meal passes 
into it. During the period at which the 
terminal loop is entirely filled but barium 
has not yet passed through the ileocecal 
valve, there is in the terminal loop a suc- 
cession of rhythmic peristaltic contrac- 
tions which, following each other at from 
4 to 6 cm. intervals, progress toward 


the ileocecal valve at about half the rate of 
the gastric waves, thus resembling a slow- 
motion picture of gastric peristalsis. At 


minutes, the entire activity ceases sud- 
denly, thus making the terminal loop ap- 
pear inert and widened. Usually, this 
atonic phase precedes by a few minutes a 
tonic contraction which begins about 12 
cm. proximad to the ileocecal valve and 
“milks” the contents into the cecum, 
thereby evacuating completely the termi- 
nal loop within from 10 to 20 seconds. 
Normally, there is no other mechanism of 
evacuation. The wave-shaped peristalsis 
does not move the contents through the 
valve (Fig. 2). The tonic “milking” or 
“stripping’’ contractions occur at inter- 
vals of from three to 15 minutes approxi- 
mately; they are followed by gradual re- 
filling of the terminal ileum from proximad. 
Thus, at the period of active evacuation, 
the terminal loop may be free of barium 
for a number of minutes. 

At the sites of contractions, longitudinal 
ruge become visible; in the relaxed por- 
tions, filling is too massive to show the 
mucosal relief, even under compression. 
When most of the opaque medium has been 
driven into the cecum, there may remain 
in the terminal ileum a residue which may 
coat the mucosal relief; it then resembles 
that of the duodenum (6). When the 
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valve is closed, the ruge of the ileum 
proximad to it converge (Fig. 4). 

The shadow of the opaque medium in 
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When entering the cecum, the opaque 
medium slides down passively. This is 
due to a “receptive relaxation,’’ as studied 





C 

Figs. 4-A, 4-B, 4-C, and 4-D. 
seven seconds. 
convergent mucosal folds. 
traction in the ileum sets in. 
it. Valve begins to close (4-D). 
(see text). 


the terminal ileum is very homogeneous; 
normally, there are neither gas bubbles nor 
the small granular defects caused by 
mucus. 

(B) Cecum.—In the upright position, 
the cecum is in contact with the anterior 
wall of the abdomen. Even in cases in 
which the ascending colon or hepatic 
flexure turn strongly backward, the cecum 
lies anteriorly, as shown by lateral views 
(Fig. 11). Very commonly its course is 
not straight, but tortuous or almost semi- 
circular (Fig. 12). The position of the 


lower pole of the cecum is subject to dis- 
tinct physiologic changes, to be discussed 
hereafter. 





D 


Passage through the ileocecal valve; intervals of 
Valve closed (4-A), terminal ileum to it is funnel-shaped and shows 
The valve begins to relax (4-B) while a stripping con- 

Valve entirely open (4-C), opaque food passes through 
No changes in the position of the terminal ileum 


by the following method. A small amount 
of opaque fluid, about 300 c.c., is injected 
by enema; then, by rotation, changes in 
position, and manipulations, the medium 
is distributed all over the colon. When 
the cecum is filled, the largest amount of 
opaque fluid possible is evacuated by 
aspiration or spontaneously, or in both 
ways. The remaining opaque fluid coats 
the mucosa of the collapsed colon. Lumen 
and relief of the empty colon do not change 
during indefinite periods of observation. 
Filling of the stomach does not alter the 
appearances. But, when opaque food 
reaches the loops proximad to the terminal 
ileum, the cecum widens in lumen, ob- 
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viously by loss of tone (Fig. 5). While 
the cecum fills, a widening of the lumen 
precedes the opaque shadow by from three 
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finally the entire opaque medium has been 
passed into the cecum and the ileum is 
empty, an exceedingly gentle and gradual 





A 


Figs. 5-A, 5-B, and 5-C. Receptive relaxation of cecum and colon. 


Cc 


The colonic 


mucosa had been coated with barium. Lumen very narrow two hours after opaque 


meal (5-A). 


widening (5-C) when food has reached the lower ileum. 


1-A and 1-B. 


to five cm.; the relaxed portion is usually 
filled with gas (Fig. 1). The widened area 
can be seen moving upward gradually along 
the ascending colon, distad to the rising 
barium column. When an amount about 
the size of an egg has been driven into the 
cecum, shallow waves travel along the 
lower cecal pole in either direction at very 
low speed; they produce the slight curves 
that are normally seen in the cecal contour. 
With the progress of filling, these peristaltic 
waves increase in both rate and depth. The 
increase of filling causes the cecum to ex- 
pand at first in length and width; this may 
lead to a descent of the lower pole of the 
cecum into the pelvic cavity, sliding along 
the anterior wall of the abdomen. When 


Slight widening (5-B) when food reaches the upper ileum. 


Definite 
Compare with Figures 


change in width and length sets in. Quite 
slowly, in the course of from six to ten 
hours, the cecum and ascending colon 
narrow in lumen to about two-thirds the 
previous width, and the lower pole of the 
cecum re-ascends, while barium is moved 
on into the transverse colon. Commonly, 
the cecum is found at 24 hours to stand 
about 10 cm. higher than at seven hours 
(Fig. 9). There are marked individual 
differences in this respect. For instance, 
when the cecum is congenitally short, it 
does not, as a rule, expand definitely down- 
ward, and its position then remains un- 
changed throughout the passage of the 
opaque meal through it. In other persons 
the cecum is congenitally low, and may 
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remain so; but this is not very common. 
Simultaneously with changes in the posi- 
tion of the cecum, peristalsis alters its 


A 
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profile (Fig. 4). In front of it, the terminal 
ileum ends in a funnel-shaped positive 
shadow protruding between the lips, the 





Cc 


Figs. 6-A, 6-B, and 6-C. A stripping contraction has just emptied the terminal ileum (6-A). Two minutes 
(6-B), rhythmic peristalsis sets in; four minutes later (6-C), increase in tone drives the barium upward. 


appearance. Haustra form in both cecum 
and ascending colon; in the former, they 
are irregular in size and shape, and may 
amount to pseudodiverticula of continually 
changing configuration. In the ascending 
colon, they are much more regular and al- 
most uniform; these haustra travel up- 
ward at a speed of about 0.5 cm. in 10 
minutes (Fig. 12), while new haustra form 
simultaneously cephalad to those which 
move on (Fig. 12). After a number of 
hours, when the barium reaches the splenic 
flexure, activity slows down. 

The density of the opaque medium is 
almost homogeneous at the beginning of 
cecal filling, but a spongy appearance may 
result subsequently from small gas bubbles 
and mucus. As heretofore mentioned, a 
larger gas bubble is commonly seen above 
the upper level of the opaque medium. 

The relief of the cecum is usually not 
visible. 

(C) Ileocecal Valve-—The  ileocecal 
valve, when closed, casts a negative shadow 
which resembles a pair of lips as seen in 








latter pointing into the cecal lumen. The 
valve is inserted in the mesial wall of the 
cecum in slender persons, but farther back 
in those with large abdomen, in whom the 
cecum lies farther forward. 

Between the tip of the funnel produced 
by the terminal ileum and the actual lumen 
of the cecum there is an interval a few 
millimeters wide which indicates the true 
caliber of the valve. The funnel is out- 
lined by a number of converging ileal ruge. 

When barium passes through the valve, 
its opening is seen as a rounded channel 
about 8 mm. wide (Fig. 4-C). After all of 
the barium driven through the valve has 
passed into the cecum, the funnel and the 
lips become again visible as before. 

Detailed observations, supported in 38 
cases by serial radiographs taken at vari- 
able intervals, show that normally the 
valve opens only while the ileum is being 
emptied by ‘‘stripping’’ tonic contractions, 
but remains closed during the intervals 
between them. The valve resists, as it 
were, the progress of such amounts of 
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barium as are formed and moved by rhyth- 
mic wave-shaped peristalsis of the ileum. 
It could not be ascertained whether the 
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flow back from the cecum into the ileum, 
even when the opaque medium was very 
liquid, e.g., in spontaneous diarrhea or 





Fig. 7. A 
Figs. 7, 7-A, and 7-B. 


Physiologic descent of cecum. 


B 


Six hours after opaque meal; 22-minute intervals. 


Upright position, four foot anode-film distance; no change in position of patient, tube, or film. 


passage through the valve is the result of 
active relaxation, or merely of yielding to 
the greater pressure exerted upon the ileal 
contents by the “‘stripping’’ rushes. Our 
observations do not agree with the view 
that the valve is closed while the terminal 
ileum is straightened and in contact with 
the cecum, but opens while the distad end 
of the terminal ileum is hooked upward 
by peristalsis (10). Even when the ileum 
is permanently displaced upward, e.g., by 
adhesions, the valve closes normally. 

In physiologic conditions, the valve is 
competent. Except in the case of pro- 
found anatomical alterations, the author 
has not seen barium given by the mouth to 





under the action of purgatives. The re- 
sults of enema examinations, of course, 
have no bearing upon this question, be- 
cause the conditions then are not physio- 
logic. 

Experiments on the control of the ileo- 
cecal valve by influences arising in other 
organs are reported in a separate paper. 

(D)) Cecocolonic Sphincter.—The_ ceco- 
colonic sphincter is recognizable by the 
persistent narrowing it causes while con- 
tracted. It is usually located just above, 
distad, to the ileocecal valve. The sphinc- 
ter obviously is not permanently con- 
tracted: while the barium gradually fills 
the ascending colon, it is usually not vis- 
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ible, but when, afterward, colonic-mass and the author suspects that the type of 


peristalsis sets in, it contracts strongly, 


food taken before the examination has 
thereby retaining the opaque medium something to do with this variability. 





A 


B 


Figs. 8-A and 8-B. Physiologic ascent of cecum. Cecum seven hours (8-A), 
and 26 hours (8-B) after opaque meal; no bowel movement during the interval. 
Upright position, six foot distance, Lysholm grid, position identical on both expo- 


sures. 


present in the cecum, and separating it 
from the contents of the colon that are 
driven off by mass peristalsis. The barium 
retained in the cecum commonly remains 
there until 24 hours later. In other words, 
retention of barium in the cecum after 
evacuation of the colon is physiologic. 
There appears to be an interrelation be- 
tween the hepatic flexure and the ceco- 
colonic sphincter: when the former is well 
angulated, mass movement commonly con- 
tracts only the transverse portion and 
barium is retained in the entire ascending 
colon beside the cecum. In these cases, 
the cecocolonic sphincter may fail to be 
visible. But these mechanisms are inter- 
changeable even in the selfsame person, 





(LE) Appendix.—Since the appendix of 
healthy persons may have been previously 
affected by some slight or repeated inflam- 
mation, it is very difficult to say exactly 
what is normal, for residues of inflamma- 
tion may interfere with the normal me- 
chanics of so small an organ. It is rather by 
knowing the pathologic appearances that 
the normal standard can be determined. 
Anyway, in persons not conscious of ab- 
dominal trouble, the appendix fills either 
entirely or partially within two hours 
after barium first enters the cecum, some- 
times even immediately after the first por- 
tion has passed through the ileocecal valve. 
The rate of filling depends on the activity 
of the cecum; if peristalsis and tone are in- 
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creased, e.g., after administration of certain 
purgatives, the appendix usually fills earlier 
and more completely than was observed 


by the activity of the mucosa. The density 
of the barium shadow of a normal appendix 
is entirely homogeneous. 





A 


Figs. 9-A and 9-B. 
24 hours (9-B) after opaque meal. 
tance. 
where the appendix indicates it. 


on a previous occasion (Fig. 13). After 
having filled, the appendix does not show 
peristalsis, but slight movements may re- 
sult from changes in the position of the 
cecum. Emptying of the appendix, on the 
other hand, is a distinctly intrinsic mecha- 
nism. After a variable period of inactiv- 
ity, peristaltic waves travel along the ap- 
pendix without emptying it. Then, about 
four or five hours after completion of the 
filling, the appendix is emptied suddenly by 
a tonic contraction which both narrows 
and shortens the lumen.” A streak of 
barium may remain in the appendix and 
then disappear after a few hours, possibly 

? Pathologic contents may induce evacuation by in- 


creased rhythmic peristalsis, e.g., gas or fecaliths may 
be moved on by annular contractions. 


Physiologic ascent of long cecum. 


B 


Seven hours (9-A), and 


Upright position, right oblique, four foot dis- 
The white line in 9-A shows the position of the cecum as traced from 9-B, 


In numerous observations and 187 ex- 
periments in man, made with castor oil, 
magnesium sulphate, pituitrine, and physo- 
stigmine or its derivates, it was found that 
no form of colonic activity, including mass 
peristalsis, induces emptying of the ap- 
pendix. Sometimes, however, the ap- 
pendix is emptied during the operation of 
a cleansing enema. 

A normal appendix is empty before the 
cecum empties itself. As a rule, constipa- 
tion does not prevent normal emptying of 
the appendix. 


MECHANICS OF THE ILEOCECAL REGION 


The observations indicate that the trans- 
port of food through the ileocecal region 
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A B Cc 


Figs. 10-A, 10-B, and 10-C. Descent and re-ascent of cecum. 10-A, six hours; 10-B, nine hours, and 
10-C, 23 hours after opaque meal. Contours redrawn. Upright position, six foot distance. The white lines 
indicate the positions as traced from the preceding radiographs. 





A B 


Figs. 11-A and 11-B. Position of the cecum in a slender person (11-A), and in 
a stout person (11-B). Upright position, lateral view, four foot distance. 


(that is, against gravity and through chiefly by variations in tone. In the 
sphincters of variable strength), is effected terminal ileum, where these are rapid, ini- 
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C 

Figs. 12-A, 12-B, 12-C, and 12-D. Passage through cecum. Recumbent position, left side elevated by 
45°, intervals of 25 minutes, beginning six hours after opaque meal. Position of tube, film, and patient un- 
changed throughout the period of observation. Beginning haustration (12-A); filling increases (12-B), cecum 
widens and descends. Ileum almost empty (12-C), haustration increases. By increase in tone (12-D), the 


cecum ascends, and the contents are gently pushed upward. Note the continuous formation of new haustra 
and the caudad progression of those that are filled. 
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tial relaxation due to loss of tone is fol- 
lowed by a sudden tonic contraction which 
drives the food into the cecum. These 
“stripping’’ movements resemble in char- 
acter and rate the mass peristalsis of the 
transverse colon, and have a similar me- 
chanical effect. In the cecum and ascending 
colon, initial relaxation with subsequent 
contraction occurs at a very much lower 
speed. After a ‘“‘receptive relaxation,” 
gradual increase in tone raises the cecum 
and narrows the lumen of the entire ascend- 
ing colon in the course of many hours. 
During this time, the opaque food is 
caught, as it were, by the horizontal 
septa that the haustra form in the lumen 
of the ascending colon. The continuous 
cephalo-caudad progression of these haus- 
tra helps to carry the contents upward in 
very much the same way as a dredging 
machine. In both ileum and colon, rhyth- 


mic wave-shaped peristalsis does not ac- 
complish actual transport of the opaque 
food. This peristalsis, together with pen- 
dulum movements, seems to mix the con- 


tents rather than to move them on. This 


A 


Figs. 13-A and 13-B. The effects of castor oil. 


ILEOCECAL REGION 


The colon eight hours after barium meal (13-A). 


a00 


is quite evident in the ileum, where peri- 
staltic waves reach the valve without 
driving any opaque medium through it; 
it can also be observed in the cecum, where 
this peristalsis is much slower. 

The ileocecal valve is passable when the 
food is driven forward by the tonic con- 
tractions of the terminal ileum. Whether 
this is due to active relaxation of the valve 
or to a merely passive yielding, could not 
be ascertained: in other words, it is not 
verifiable roentgenologically whether the 
ileocecal valve acts exclusively as a valve, 
or temporarily like a sphincter. 

The cecocolonic sphincter contracts 
strongly while the ascending portion distad 
to it is evacuated by colonic mass peristal- 
sis; the sphincter is one of the normal 
points dappui (4) of mass movement. 
Contraction of the sphincter during this 
movement causes food to be retained in the 
cecum. This is a physiologic cecal stasis. 
Occasionally the sphincter may alternate 
with the hepatic flexure in this respect. 

The appendix is filled passively by cecal 
peristalsis, but it empties itself by tonic 


B 


Exami- 


nation repeated, one teaspoonful of castor oil having been given with the barium (13-B): radiograph taken 


eight hours later, 


Note differences in width and position. 


Inserts: the appendix, invisible in 13-4, is dis- 


tinctly seen in 13-B, where it points straight upward behind the cecum 
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contractions of the appendicular muscles. 
This evacuation is entirely independent of 
any form of colonic activity; it is an in- 
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colon, is in accord with Alvarez’ gradient 
theory. 
rupted, as it were, by the sudden and pow- 


This gradient, however, is inter- 





A 


Figs. 14-A and 14-B. Spot films of the appendix, taken at 11-minute intervals. 


B 


In 14-B the 


appendix has become short and narrow, owing to a tonic contraction which emptied most of its 


contents into the cecum. 


trinsic appendicular mechanism essential 
to the integrity of the organ. 

With many individual and accidental 
variations, these physiologic mechanisms 
re-appear in every normal digestive tract. 
Occasionally, when tonic contractions are 
either impaired or deficient, rhythmic 
peristalsis may help to propel the food: 
this is another example of ‘“‘stand-by” 
mechanisms to be added to those discussed 
by Barclay (4). But, as previously shown 
for the colon and esophagus (16, 18), 
absence or deficiency of tonic relaxations 
and contractions is distinctly abnormal, 
though not necessarily indicative of actual 
disease. 

The aforementioned observations would 
seem to confirm the notion gained from 
previous studies, that ‘‘diastolic’’ and 
“‘systolic’’ changes of intestinal tone are 
essential to the caudad motion of food 
through the bowel. The fact that these 


tonic changes are frequent and rapid in the 
esophagus, less frequent and slower in the 
terminal ileum, and very gradual in the 


erful mass movements in the transverse 
and pelvic colon. 
SUMMARY 

1. Both in the terminal ileum and in the 
cecum and ascending colon, opaque food 
is moved on chiefly by ‘‘systolic’’ tonic 
contractions which are preceded by ‘‘dias- 
tolic’’ relaxations due to loss of tone. The 
tonic variations are fairly rapid in the 
terminal ileum, but very slow in the 
ascending colon; in the latter, the caudad 
progression of the haustra helps to carry 
the food upward as though by a dredging 
device. 

2. Rhythmic peristalsis does not move 
on the contents appreciably, unless it oc- 
curs as a stand-by mechanism. 

3. A “receptive relaxation” of the ce- 
cum begins as soon as opaque food reaches 
the ileal loops proximad to the terminal 
loop. 

4. The cecum is normally low in posi- 
tion when it begins to fill, and rises while 
the contents are moved on into the trans- 
verse colon. 
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5. The ileocecal valve remains closed 
while peristalsis in the terminal ileum is 
wave-shaped and rhythmic; it becomes 
passable when the opaque medium is driven 
forward by tonic “‘stripping’”’ contractions 
in the terminal ileum. The valve is 
normally competent for opaque food given 
by the mouth. 

6. The cecocolonic sphincter is relaxed 
while the ascending colon fills, but con- 
tracts strongly while mass peristalsis drives 
the contents into distal parts. This con- 
traction causes a physiologic stasis in the 
cecum. 

7. The vermiform appendix is filled by 
the peristalsis of the cecum, but is emptied 
by its own intrinsic tonic contractions. 
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EED for protection against roentgen 
IN rays was not realized until the many 

tragic fatalities among the pioneers 
in roentgenology shocked the medical pro- 
fession into positive action. Co-operative 
efforts of radiologists, physicists, and 
designers of x-ray equipment produced 
safety measures which are effective when 
enforced. 

Protection from the more penetrating 
rays emitted by radium has evolved more 
slowly. From the days of the Becquerel 
burn, in 1901, the need for caution was ap- 
parent. The gamma rays of radium are 
far more penetrating than the roentgen 
rays ordinarily used in therapy or diag- 
nosis. There are a few 1,000,000-volt 
machines now functioning in this country, 
and they produce rays comparable to the 
softer gamma rays; to equal the hard 
gamma rays, from 2,000,000 to 3,000,000 
volts would be necessary. 

Hence, protection in radium work is a 
more difficult problem than in roentgen 
therapy or diagnosis. The innocent ap- 
pearance of the small platinum or brass or 
gold cartridges containing the powerful 
element so widely used in the war against 
cancer is very deceptive. As Failla (1) 
has pointed out, some gamma rays are 
able to penetrate 25 cm. of solid lead. 
With the reawakened interest of the medi- 
cal profession in cancer therapy, large 
amounts of radium are imported annually. 
A recent editorial in the Journal of the 
American Medical Association (2) reported 
that the largest importation of radium for 
medical use in all these recent years of 
large purchases had been in 1938. Many 
hospitals throughout the country are now 


1 Presented before the Twenty-fifth Annual Meeting 
of the Radiological Society of North 
Atlanta, Dec. 11-15, 1939. 


America, at 


360 


obtaining sizable amounts of radium for 
therapeutic purposes. 

Any definite aids or short cuts to protec- 
tion are hence of practical value. There 
are two classes of hospitals or clinics to be 
considered. The large radium centers, 
possessing several grams of the element 
and devoted mainly to cancer therapy, 
have very adequate protection. With the 
aid of skilled physicists, provisions for 
ample lead screening, ventilation, dis- 
tance, and rotation of personnel have been 
worked out with great care. However, 
the small hospital or clinic with lesser 
amounts of radium in more occasional use, 
or the individual physician who owns or 
rents small amounts of radium, especially 
needs help in regard to protection. Often 
there is no physicist associated with these 
smaller clinics, and no expensive measur- 
ing equipment (needing frequent calibra- 
tion and adjustment) is owned by them. 

The various national radiologic societies 
combined some years ago with the United 
States Bureau of Standards (which meas- 
ures practically all the radium sold in this 
country) to form a Committee on Protec- 
tion. This Committee endeavors to cor- 
relate the physical and biologic effects of 


irradiation, and issues a handbook on 
Protection—the best guide we have on this 
subject. The last handbook was reprinted 


in the October, 1938, issue of the Journal 
of this Society (3). 

Precise biologic effects, however, vary 
with the individual and are not clear 
cut. Effects of gamma irradiation on the 
general health of the individual, on his 
blood-forming organs and_ reproductive 
system, have to be further evaluated. 

General physical examinations and 
monthly blood counts of all workers with 
radium are stressed in this handbook. 
However, the practical value of the blood 





























Vol. 34 


counts is questionable. As the Com- 
mittee points out, blood counts vary with 
the individual, with the time of day, with 
digestion, with exercise, and with the 
technic of the hematologist. Probably 
with our present hematologic methods, 
definite changes in the differential blood 
count indicate serious late effects of over- 
exposure, just as descriptions in medical 
textbooks of malignant lesions portray 
usually quite advanced stages of disease. 

An extremely important finding of the 
Committee was that apparently a general 
exposure of ().1 r per day of gamma irradia- 
tion has been tolerated in the past by 
workers over many years without any ob- 
vious impairment of health. This gives 
us a definite physical basis of measure- 
ment. 

Equipment to measure gamma radiation 
in roentgen units or fractions of roentgen 
units is expensive, needs periodic adjust- 
ment, and requires the services of a trained 
physicist. If these measurements could 
be once made and correlated with a simple 
photographic method of measuring ex- 
posure, we should have a practical guide to 
guard against over-exposure. 

In 1922, following the report of the death 
of five radiologists of aplastic anemia, ob- 
viously due to over-exposure to irradiation, 
Pfahler (4) conducted a survey on the 
subject of adequate protection. Several 
hundred radiologists throughout the United 
States filled in and returned question- 
naires which included their complete blood 
counts, results of physical examinations, 
and dental films worn for two weeks. In 
his excellent paper Pfahler evaluated the 
findings and developed and checked the 
darkening on the dental films according to 
fractions of erythema skin doses on his 
own moderate voltage machine ({-inch 
spark gap). He decided that any film 
which after two weeks shows a definite 
blackening connotes insufficient protection. 
His article contained references to most of 
the literature on protection up to that date. 

In 1926, Quimby (5), working with 
radium, placed the film method of esti- 
mating exposure to gamma rays on a more 
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She 
parison of test films with films exposed to 


quantitative basis. stressed com- 
known quantities of radiation. The den- 
sity of the exposed films was measured by 
means of a photo-electric photometer. 
The densities were calibrated with the 
erythema skin dose obtained by tests of 
irradiation on the skin of patients. She 
found that 0.0025 of a skin erythema dose 
produced perceptible darkening of the 
film, and she made ten standard films, 
ranging from 0.005 to 0.015 of an erythema 
skin dose. 

In 1931, Failla read a paper on radium 
protection before this Society. He re- 
viewed the subject thoroughly and re- 
ferred to Quimby’s work. He calibrated 
exposures in terms of threshold erythema 
doses, and found that technicians working 
over many years with exposures of approxi- 
mately 0.001 threshold erythema dose 
per month showed no apparent injury. 
He brought out the very important point 
that in working with films the quality of 
the radiation tested must agree with that 
of the standard; for instance, there is a sig- 
nificant difference in the photographic 
effect of low voltage and high voltage 


roentgen rays, and of gamma rays. We 
found this true in our own work. 
Our own work has been done with 


radium, endeavoring to determine safe 
limits of exposure with our 2 gm. in use at 
The Mayo Clinic. We have tested the 
different treatment rooms and operating 
rooms in the radium therapy department 
with ionization chamber methods and with 
photographic films. 

Equipment.—In order to measure ex- 
posure quantitatively in terms of roent- 
gens, it was necessary to test the accuracy 
of the ionization chamber in measuring 
gamma radiation and to expose film to 
known numbers of roentgens for compari- 
son. ‘The problem of the determination of 
gamma radiation in roentgens has not been 
satisfactorily settled as yet, but the value 
8.4. r per hour per milligram at a distance 
of 1 cm. from a point source filtered by 
0.5 mm. Pt would appear from the litera- 
ture to be at least approximately correct. 








562 RADIOLOGY 


This value has been assumed to be correct 
for this work. 
The tube of radium used throughout 


TABLE I 


Comparison of the Quantity of Radiation Calculated 
and Measured by the Victoreen r-meter 


Quantity in 
Roentgens Percentage 
Distance, Time, Calcu- Meas- of 
cm. hours lated ured Calculated 
25 r Chamber 
15 54.0 14.4 15.6 108 
5 5.4 13.0 13.5 96 
5 8.0 19.2 17.3 90 
10 10.5 6.3 6.2 98 
10 24.5 14.7 14.1 96 
Average 97.6 
0.25 r Chamber 
120 54.0 0.225 0.232 103 
30 3.0 0.200 0.182 91 
60 10.6 0.177 0.169 95 
60 10.5 0.175 0.166 95 
90 24.5 0.182 0.181 99 
Average 96.6 


these experiments as a standard contained 
10.15 mg. of radium and had a filtration of 
6.75 mm. of brass. It was assumed that 
this filtration was equivalent to 2.25 mm. 
of Pt and that the absorption coefficient 
of Pt is 0.2 per millimeter (6). With the 
further assumption that the tube is a point 
source, the intensity of radiation at a dis- 
tance of 1 cm. would be 60 r per hour, 
and the intensity at greater distances can 
be computed from the inverse square law. 
This value may be in error by several per 
cent, but it is considered to be sufficiently 
accurate for the purposes of this investiga- 
tion since an error of 15 or 20 per cent is 
not of particular importance in measuring 
the quantity of radiation to which one is 
exposed in a radiologic department. 

The ionization system used in this work 
was a Victoreen condenser r-meter with a 
0.25 r and a 25rchamber. For the weak 
intensities to be measured, the 25 r chamber 
would require too long a period of exposure 
to be practical; hence, the 0.25 r chamber 
was used for the actual measurements at 
various places in the department. Table 
I gives a sample of measurements made at 
several distances from the standard tube 
of radium for various periods of time with 
each chamber. The agreement between 
the calculated and measured quantities, 
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while differing by as much as 10 per cent, 
is considered quite satisfactory, in view of 
the distances involved, the size of the 
chambers, the time of exposure, and such 
variable factors as leak, temperature, and 
barometer readings; and it was concluded 
that the 0.25 r chamber should give re- 
sults of sufficient accuracy for the measure- 
ment of intensity at various points in the 
laboratory. 

The film used was ordinary, small dental 
film obtained from the dental section, de- 
veloped in the usual manner. The densi- 
ties of the film were determined with a 
photo-electic cell photometer using an un- 
exposed processed film for the zero density 
reading. 

Variation of Film Density with Quality 
of Radiation.—The measurement of roent- 
gen radiation at voltages less than 200 
kilovolts in terms of roentgens is on a fairly 
sound basis, much more so than for gamma 
radiation. This might tempt one to deter- 
mine exposure to gamma radiation by com- 
paring the densities of test films with densi- 
ties of film exposed to known quantities of 
roentgen rays. However, it is known that 
the photographic effect is a function, not 
only of the quantity but also of the qual- 
ity of radiation. The effect of the quality 
of radiation on the density of film was in- 
vestigated by exposing film to known 
quantities of roentgen rays of two quali- 
ties, 80 kilovolt peak with no filter and 
200 kilovolt peak with 2 mm. of copper 
filter, and to gamma rays. The results of 
these tests are shown in Figures 1, 2, and 3. 

Figure 1 is a reproduction of film ex- 
posed to 0.5, 1, and 2 r of each of the three 
qualities of radiation. That the density 
produced by the same quantity of radia- 
tion does depend significantly on the 
quality of radiation is immediately evi- 
dent. Half a roentgen of the 80 kilovolt 
roentgen radiation produces a very pro- 
nounced darkening of the film, while four 
times this quantity, or 2 r, of gamma 
radiation produces only a slight darkening 
of the film. During exposure, each of 
these films had one corner covered with 
a cent. For the 80 kilovolt radiation, 
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the cent absorbed nearly all the radiation, 
leaving a spot, the density of which was 
very nearly zero. For the 200 kilovolt 





Fig. 1. Dental films exposed to the same quantities of two qualities of roentgen 
rays and to gamma rays. Shadow of cent in right hand corner. 


radiation the part of the film covered by 
the cent had a density very nearly corre- 
sponding to the density produced by half 
the quantity of radiation to which the film 
was exposed. For the gamma radiation 
the density under the cent corresponded 
to about 85 per cent of the quantity of 
radiation to which the rest of the film was 
exposed; on the film exposed to 0.5 r the 
shadow of the cent could barely be dis- 
tinguished, but as the quantity of radia- 
tion to which the film had been exposed 
was increased, the shadow of the cent be- 
came more pronounced. 

In Figure 2 are shown three films of 
about the same density, one exposed to 
().5 r of the 80 kilovolt roentgen radiation, 
one to 1 r of 200 kilovolt roentgen radia- 
tion, and one to 4 r of gamma radiation 
(no cents on these films). 

Figure 3 shows graphically the relation 
between quantity of radiation and density 
of the film for the three qualities of radia- 
tion for one set of film. The exact density 
for a given quantity of radiation depends 
somewhat on the film itself and the 
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processing of the film, but the ratios of the 
densities for equal quantities of the three 
qualities of radiation were essentially the 


























same for all the sets of film. The broken 
lines on the curves show the quantities of 
gamma radiation necessary to produce the 
same density as is produced by 0.5r and 1r 
of the two qualities of roentgen radiation, 
and, therefore; the error which would be 
produced in determining exposure to 
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Fig. 2. Dental films exposed to such quantities 
of two qualities of roentgen rays and gamma rays 
as to produce approximately the same densities. 
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gamma radiation by comparing the densi- 
ties of the test film to the densities pro- 
duced by known quantities of either qual- 
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Fig. 3. Density curves for dental film exposed 
to roentgen rays of two different qualities and to 
gamma rays. 


ity of roentgen radiation. From the stand- 
point of equal densities, it is seen that 3.6 r 
of gamma radiation is equivalent to 0.5 r 
of the 80 kilovolt radiation, a ratio of 
7.2 : 1; 6.55 r of gamma radiation is 
equivalent to 1 r of the 80 kilovolt radia- 
tion, a ratio of 6.55 :1; 2.2 rand41r 
of gamma radiation are equivalent, re- 
spectively, to 0.5 and 1 r of the 200 kilo- 
volt radiation, ratios of 4.4 and 4.1. 

Comparison of the Ionization and Film 
Methods.—The use of the 0.25 r Victoreen 
chamber to measure small quantities of 
radiation is, in some respects, more con- 
venient than the use of film. The ioniza- 
tion chamber is direct reading and since 
the maximum reading of the chamber is 
0.25 r, it requires an exposure of only about 
one working day for intensities in the 
neighborhood of the tolerance dose. Its 
chief disadvantage is its size, which makes 
it unsuitable to carry, and thus it is not 
satisfactory for directly measuring the 
dose which an individual receives while 
working. 

The dental films are small and easily 
carried in one’s pocket, and, therefore, 
are ideal for measuring directly the ex- 
posure one’s body receives. But because 


quantities of less than 0.2 r or 0.3 r do 
not produce a measurable density, and 
preferably the quantity should be nearer 1 
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r for quantitative measurements, the film 
should be exposed to intensities of the 
order of the tolerance dose for a period of 
about a week. This longer exposure, as 
compared to that of the ionization method, 
is not necessarily a disadvantage, as it 
averages the exposure over a longer period 
of time, giving a better average value if the 
daily exposure varies considerably. 

Covering a part of the film with a dense 
object and noting the shadow cast may 
tend to give erroneous results. It is not 
possible to have sufficient thickness of 
the material to protect the film completely 
and the decrease in intensity caused by the 
object may not produce enough difference 
in film density to be noticeable; this is 
particularly true if the density of the film 
is very low. It must also be remembered 
that the radiation may not strike the film 
at the same angle during the entire ex- 
posure, so that the shadow of the object 
on the film may not be sharp and hence 
may be harder to detect, particularly if the 
object is small. Some type of photometer 
to compare densities of test film and film 
exposed to known quantities of radiation 
should be used rather than simply looking 
for shadows of objects placed over part of 
the film. 

There is probably little difference in the 
accuracy of the two methods. The ioniza- 
tion method is subject to errors due to the 
inaccuracy of the instrument itself, natural 
leak of the chamber, dependence of the 
chamber on quality of radiation, and 
variations in temperature and atmospheric 
pressure, none of which should produce an 
error of more than a few per cent. The 
film method is subject to errors due to 
variations in the film, variations intro- 
duced by the processing, variations due 
to radiation quality, and errors in com- 
parison of densities; but none of these 
errors needs to be appreciable if the work 
is carefully done and the comparison of 
densities is made with film exposed to the 
same quality radiation. 

The difficulty of meeting the latter re- 
quirement is probably the most likely 
source of error, for, as shown in Figure 3, 
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the density depends on the quality of 
radiation as much as or more than on 
quantity of radiation. The determination 
of the quality of radiation to which one is 
exposed is not easy. An individual dur- 
ing the course of a day’s work may be ex- 
posed to gamma radiation while giving 
radium treatments, and to roentgen radia- 
tion of varying quality while doing fluoro- 
scopic examinations and giving roentgen 
therapy. The only way such an individual 
can obtain a very accurate estimation by 
the photographic method of the dose of 
radiation he is receiving is to carry a 
different film for each type of work, leav- 
ing the other films in a place where they 
will receive no irradiation while not being 
carried, then to compare the density of each 
film with the density produced by known 
quantities of radiation of the same quality, 
and to add the exposures to the various 
qualities together. 

Even with these precautions, the quality 
factor cannot be entirely ruled out, for 
part of the radiation to which one will be 
exposed will be scattered radiation which 
will be softer than the direct radiation and 
one cannot be sure that the comparison 
films have been exposed to the same qual- 
ity. The use of a piece of metal over a 
part of the film, and a comparison of the 
ratios of the two densities on the film will 
help to indicate how nearly equal the 
qualities have been. 

That essentially the same results can be 
obtained by either method is shown in 
Table II. The values for the ionization 
chamber are calculated from the average 
for three different tests; most of the tests 
lasted for a single eight-hour day, and the 
average of these values was then multi- 
plied by 5.5 to obtain the number of roent- 
gens per week. The films were left in 
position for a few days to three weeks, 
and the number of roentgens per week of 
5.5 eight-hour days was calculated. Ex- 
cept for the application room, no account 
was taken of the fact that the films were 
exposed twenty-four hours a day because 
no radium was in the rooms except during 
working hours. Considering that the 
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measurements were not made simultane- 
ously, the results are in remarkably good 


agreement. The two values for the office 
TABLE II 


Quantity of Radiation in Various Rooms in the Radium 
Section as Determined with Victoreen 0.25 r Chamber 
and with Dental Film 


Roentgens per Week 


Room Ion Chamber Film 
Office 0.0 0.2 (less than) 
Treatment 0.2 0.4 
Operating No. 1 0.2 0.2 
Operating No. 2 0.6 0.5 
Applicator room 1.3 1.2 


may appear to differ, but the value from 
the film was indefinite since it indicated 
no measurable quantity and could be given 
only as less than 0.2 r. The value from 
the film was definitely greater than that 
for the ionization chamber for the treat- 
ment room. This difference is probably 
due to a considerable amount of radium 
left near the film for a short time; this 
might easily have happened, since the 
ionization chamber was much more con- 
spicuous than the film, and there was a 
tendency to stay away from the chamber. 
The results for the other three rooms are 
essentially the same by each method. 
Conclusions.—When properly done, ex- 
posure to radiation can be quantitatively 
measured by either the ionization or the 
photographic method. The accuracy for 
either method is probably not good as 
compared to the measurement of roentgen- 
ray intensities, but either method can be 
sufficiently accurate to indicate the value 
of, or need for, more protective devices. 
The ionization method, with equipment 
now readily available, is not convenient 
to carry on one’s person, and films are 
desirable for use in determining actual 
individual exposures. The ionization cham- 
ber is quite satisfactory for determining 
intensities at various points ina room. In 
the use of the photographic method, par- 
ticular attention must be paid to the ex- 
posing of comparison film to the same 
quality of radiation as that to which the 
test films are exposed, because of the 
marked dependence of density of the film 
on radiation quality. However, the photo- 
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graphic method is a short cut and is reliable 
when calibrated with the effect of known 
amounts of radiation of the same quality, 
and also indicates the cumulative effect of 
irradiation over a period of time. 
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RADIOLOGY, 


DISCUSSION 

Mrs. Quimsy (New York City): Dr. 
Fricke’s paper is extremely timely and 
practical, and I am sorry there are not 
more persons here to take advantage of the 
simple and straightforward method of 
measuring he has set forth. 

There are four points I would like to 
mention in connection with what he has 
said, each of minor importance in compari- 
son with that of the whole problem. 

With regard to the value of periodic 
blood counts, Dr. Fricke has pointed out 
the variations which may take place. 
However, if blood counts are always made 
under circumstances as nearly as possible 
the same, they are of much greater value. 
Blood counts are done on our radium work- 
ers once a month; always at the same time 
of day—-about ten or eleven o’clock in the 
morning during the working day—and al- 
ways by the same technician. Even so, 
we get fluctuations in blood counts, and we 
expect them. However, if in two or three 
months, we find a trend downward, we 
know that it is time todosomething. Ona 
few occasions we have found this sort of 
trend and have been able, by sending the 
boy away for a vacation, to stop it immedi- 
ately. He has come back to us after two 
weeks or a month with his blood count 
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normal, and we have had no further troy- 
ble. So, we do not feel that a small change 
in blood count necessarily indicates a serj- 
ous reaction. 

Second, you all saw Dr. Taylor’s charts 
in which he indicated the change in quality 
of radiation with scatter. It is the scat- 
tered radiation we are seeking protection 
from much more general y than primary 
radiation. Therefore, while it is true that 
the quality of the primary beam must be 
considered, the quality is not really as 
different in going from 200 kv. x-rays to 
gamma rays, for instance, as might appear 
on the face of it. If you remember, Dr. 
Taylor’s figure for scattered radiation was 
from a million-volt beam down in the 
neighborhood of 300 kv. 

Dr. Fricke’s measurements, I presume— 
my own, I know—were made on direct 
radiation. They may have included some 
scatter from the table beneath, but they 
were not definitely measurements of scat- 
tered radiation. Therefore, we are ex- 
aggerating any difference which may exist 
between different voltages. This is not a 
bad thing to do. It is always safer to ex- 
aggerate in the direction of necessary pro- 
tection. 

I was interested to find that Dr. Fricke 
got a ratio of 4 to 1 between the effects of 
gamma rays and x-rays on the film, be- 
cause that is exactly what we got some 
years ago when we made our extended 
study on 200 kv. x-rays, 700 kv. x-rays, 
and gamma rays. I looked up the figures 
to-day to be sure, and found that they 
agreed perfectly with his. 

One more point which I consider a prac- 
tical one: I have been telling people that 
as far as x-ray protection is concerned, if a 
film is not too dark to read print through, 
it indicates an exposure of considerably 
less than 1 r of 200 kv. radiation. If the 


film is left for a week in the location being 
tested, and is no darker than that, the pro- 
tection is ample. 

If gamma rays are only one-fourth as 
effective on the x-ray film, it then becomes 
necessary to make that allowance. So 
that, whereas in a week with 200 kv. x-rays 
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we can tolerate such a darkening of the film 
that we can just barely read print through 
it, we cannot tolerate more than that ina 
month with gamma rays. 

That is just a practical way of making a 
quick check-up without making a series of 
test films. It is not recommended for any 
sort of accurate determination of exposure, 
but it is a fairly simple way of finding out 
whether or not you had better go ahead and 
do something more accurate. 

I wish to recommend to all of you, con- 
sideration of this sort of study of protection 
for yourselves or your associates or assist- 
ants. 


Dr. R. R. NEWELL (San Francisco): I 
have just one question. I also share Dr. 
Fricke’s prejudice in favor of the film 
method because it lets you measure what 
you are getting in your everyday life in the 
laboratory without making it under arti- 
ficial circumstances. 

Will you put the second slide on the 
screen again? [Slide projected. | 

I am struck by the appearance of more 
shadow of this disk by the gamma rays 
than by the 200 kv. x-rays; that is, it 
seems to me that this has stopped as much 
of the radiation as it did of the 200 kv. x- 
rays. It seems unlikely if they are gamma 
rays. I am thinking that the blackening 
on the film may be due to the secondary 
corpuscular rays in the air, which are quite 
soft and would not be dangerous to the 
bone marrow because they would not get 
into the middle of the body. 


Dr. L. S. TAYLor (Washington, D. C.): 
I would like to correct a couple of state- 
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ments made by Dr. Fricke, if I may, inas- 
much as I am supposed to watch the 
treasury of the United States. 


It was through an error that those re- 
prints were sold for five cents and some 
given away. The Bureau had a small sup- 
ply from which they gave away reprints 
for a while. In the newer editions that 
have come out, the price has been increased 
to ten cents. 


The government printing office will not 
accept stamps. They just use franks, and 
nobody has been able to figure out how 
much a frank is worth. Send a certified 
check for ten cents, a postal money order, 
two nickels, or a dime. 


The latest edition of X-ray Protection is 
Handbook 20, which superseded Handbook 
15. If you ask just for ‘The Handbook,” 
you may get the old one by mistake. Also, 
the last Handbook for radium is No. 23. 
Unless you ask for Handbook 23, or the 
latest, you may get Handbook 18, which 
has been superseded. 


Dr. FRICKE (closing): Regarding this 
radium protection handbook, by the way, 
the October, 1938, issue of our own Journal 
(page 481) reprinted the entire contents of 
the handbook. 

As to the density of the penny on the 
slide, that third vertical line on the slide 
represented twice the quantity of radiation 
represented by the second. Of course, 
there are possibilities for all sorts of errors 
to occur in using the metal over the film, 
because in such a procedure you get glanc- 
ing radiation at different angles. We 
merely put it in for contrast. 
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OPTIMUM VOLTAGE’ 


TETRABROM- versus TETRAIODOPHENOLPHTHALEIN 


By R. R. NEWELL, M.D., and ROWLAND BRIGGS, M.D., San Francisco 


From Stanford University School of Medicine 


RAHAM’S (1) original success in 

| visualization of the gall bladder 

was with tetrabromphenolphthalein. 

For a year this was used by several workers, 

given by vein and by mouth, but was soon 

replaced everywhere by tetraiodophenol- 

1 Read by title before the Twenty-fourth Annual 

Meeting of the Radiological Society of North America, 

Dec. 2, 1938, where the illustrative films were shown 
in the Scientific Exhibit. 
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Fig. 1. The upper curves show relative absorp- 
tion of bromine and iodine in equal concentration 
by weight for radiographic range of wave lengths. 

The lower curves were calculated from Ulrey’s 
continuous x-ray spectra from tungsten target at 
constant potentials 50, 40, 30, and 25 kv. These 
were multiplied by the transmission through 15 
cm. of water; again multiplied by the absorption 
coefficient in tungsten (for relative action on the 
intensifying screen), and again multiplied by a fac- 
tor so chosen as to make the areas under all four 
curves equal, thus correcting for the large differ 
ences in exposure necessary to get a good film at 
each voltage 

Note that half the £0 kv. spectrum falls on the K 
absorption peak for iodine, but only a quarter of 
the 40 kv. spectrum 


phthalein. (Some of the early tetraiodo. 
preparations had been toxic.) 

Actual measurements of the densities 
of shadows produced were apparently not 
made. Newell (2), in attempting to stand- 
ardize gall-bladder shadows, made no 
study of the relation of contrast to tube 
voltage. He took it to be obvious that 
one ought to use the lowest practical 
voltage consistent with exposures short 
enough to avoid movement, accepting 60 
kv. as the best compromise. 

With the advent of the rotating anode 
tube, lower voltages have become practi- 
cal. We, therefore, set about making a 
set of gall-bladder standards for 50 and 
40 kv. To our surprise, the shadows 
looked the same as at 60 kv. (Fig. 2). 

Reference to Figure 1 makes this paradox 
understandable. At 50 kv. constant po- 
tential (60 to 70 kv. pulsating) the peak 
of the x-ray spectrum comes just on the 
short wave side of the K absorption edge 
of iodine. At 30 kv. constant potential 
(say, 40 kv. pulsating) the peak falls right 
in the trough of selective transparency on 
the long wave length side of the absorp- 
tion edge. 

Having been led thus to the practical 
conclusion that 70 kv. is as good as 40 for 
tetraiodo. examinations, we wondered if 
we might not make the higher voltage 
show an even better shadow by using a 
filter selectively absorptive for just those 
wave lengths in which iodine is selectively 
transparent. We made some preliminary 
trials with filters of barium sulphate and 
of cerium sulphate, but shadows did not 
appear any better. 

Then at moderate voltages we tried 
filters of silver and of molybdenum, hoping 
to cut off the short end of the spectrum, 
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yet avoid the low efficiency of extremely water). With care, a visible shadow can be 


low tube voltages. 
yielded nothing worth while. 


T%% 


Fig. 2. Artificial gall bladders. 


pulsating (4 valve). 


This scheme also obtained of one-eighth per cent NaBr, while 


one-eighth per cent NaI remains completely 





Three cm. rubber bags filled with 0.25 and 0.5 per cent tetraiodo- or 
tetrabrom-phenolphthalein and immersed in 15 cm. of water. 
Tetraiodo. changes its contrast hardly at all. 


Exposures made at 40, 50, 60, and 70 kv. 
Tetrabrom. becomes progressively less 


visible as voltage is raised, until at 70 kv. even 0.5 per cent tetrabrom. is hardly seen. 


Another possibility was to go back to 
tetrabromphenolphthalein. There is a 
long range of wave lengths (from 0.92 A. 
to 0.37 A.) for which bromine is more than 
twice as opaque as iodine (gram for gram). 
If we use this range of wave lengths, tetra- 
bromphenolphthalein ought to cast better 
shadows than tetraiodophenolphthalein. 
Figure 3 confirms this. We could show 
tetrabrom. in half the concentration needed 
for tetraiodo. (but only at lowest practical 
kv. and smallest depth of immersion in 





invisible (in a 34 mm. rubber bag in 4+ cm. 
of water). For practical visualization of 
the gall bladder, tetrabromphenolphtha- 
lein will not be better than tetraiodophe- 
nolphthalein, unless it proves, on further 
trial, to accumulate in higher percentage 


concentration, or to lead to fewer un- 
pleasant reactions. 
Tetraiodo. by mouth produces un- 


pleasant symptoms of some degree in 60 
A few patients 
These 


per cent of patients (3). 
have an idiosynerasy to iodine. 
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Fig. 3. At 40 kv. (lower film) tetrabrom. and 
tetraiodo. appear nearly equal. But at 30 kv. 
(upper film) 0.25 per cent tetrabrom. is almost as 
dense as 0.5 per cent tetraiodo 


considerations make tetrabrom. 


worth a clinical trial. 


appear 
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If we do continue to use tetraiodo., then 
as far as gall-bladder visualization is con- 
cerned we may as well use 70 kv. and take 
the shorter exposures thereby available. 
(The necessity of an efficient Bucky dia- 
phragm is obvious.) For showing calcified 
stones, however, we shall continue to use 
the lowest practical kilovoltage. 


SUMMARY 


We sought to improve the contrast of 
gall-bladder visualization by: (a) Lower 
tube voltage; (b) selective filters, and (c) 
substitution of tetrabromphenolphthalein 
for tetraiodophenolphthalein. 

The tests were done on artificial gall 
bladders. They gave no useful betterment. 

Tetrabromphenolphthalein might be 
given a further clinical trial if there be hope 
that reactions might be less or excretion 
better. 

Using tetraiodo., 70 kv. gives as good 
contrast as 40 kv. 
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PROTRUSION OF THE APPENDICEAL STUMP FOLLOWING 
APPENDECTOMY'! 


By MAURICE FELDMAN, M.D., Baltimore, Maryland 


RREGULARITIES of contour of the 

cecum are commonly observed follow- 

ing appendectomy. Deformities of the 
cecum, exclusive of intrinsic organic pathol- 
ogy, may be due to operative procedures, 
adhesions, or extrinsic changes. The clini- 
cal and roentgenologic significance of 
deformities of the cecum due to various 
operative procedures has not been given 
much consideration. A perusal of the 
available literature shows but few reports 
on this subject. Artner, in 1929, found 
that in one-third of the appendectomy 
cases peculiar shadows are to be seen in 
the region of the appendiceal stump, of 
which 8 per cent revealed a ring formation. 
He ascribed these deformities of the cecum 
as being due to the following causes: (1) 
circular suture with invagination of the 
stump, resulting in a ring formation; (2) 
the Z, and transverse sutures lead to ir- 
regularity of contour and shape. 

In this presentation, protrusion of the 
appendiceal stump following appendec- 
tomy will be considered. The purpose of 
this paper is to call attention to the various 
types of deformities that may occur in the 
cecum following appendectomy, as well as 
to point out their clinical significance and 
differential interpretation from organic 
cecal disease. 

In a roentgenologic review of about fifty 
appendectomy patients on whom a barium 
colon enema had been performed, two 
cases of protrusion of the appendiceal 
stump had been observed. A number of 
other minor deformities, such as slight 
contour defects, serrations in contour, and 
evidence of ileocecal adhesions, were also 
noted. Slight contour or ring defects 
rarely offer any difficulty in interpretation. 
However, there may be marked deformities 
with narrowing of the cecal lumen, which 
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may require a careful study in order to 
eliminate the possibility of cecal disease. 

In protrusion of the appendiceal stump, 
the deformity is ordinarily seen in the ap- 
pendix region, on the inner aspect of the 
cecum. The defect is roentgenologically 
portrayed by a nipple-like protrusion, with 
a symmetrical indentation on each side of 
the nipple defect. This formation may be 
produced by the following operative pro- 
cedures: (1) relaxation of the purse-string 
suture area, the base of the appendix 
herniating through it; (2) the nipple-like 
protrusion may represent the base of the 
appendix, which had not been entirely re- 
sected; (3) an abnormal pull on the ceco- 
appendix area following the “tie and 
drop”’ operative procedure. 

In the two cases presented, the terminal 
ileum was adherent to the cecum. There 
was no tenderness on palpation over the 
deformed area. The nipple protrusion 
filled and emptied coincidently with the 


Post-appendectomy cecum, showing a 
1, and the 


Fig. 1 
large nipple-like protrusion at arrow 


smooth depression at arrows, 8 
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Fig. 2. A small nipple-like protrusion is shown 
at arrow, A, with depression at arrows, B, in a 
post-appendectomy case. 


cecum during the barium-enema examina- 
tion. This deformity has no clinical 
significance and should not be confounded 
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with deformities due to organic pathology, 
The condition must be differentiated from 
ileitis involving the ileocecal valve, ip- 
flammatory changes in the cecum, amebic 
infection, tuberculosis of the cecum, and 
early carcinoma of the cecum. The differ- 
ential diagnosis need not be discussed, as 
the conditions mentioned generally show 
more or less pathognomonic changes. The 
regular, smooth, nipple-like protrusion, 
surrounded by a smooth depression in the 
appendiceal area, with a history of ap- 
pendectomy and no clinical symptoms re- 
lating to the cecal area, should point to an 
absence of organic disease. 

Illustrative roentgenograms of the two 
cases are shown, which demonstrate the 
typical deformity described. This de- 
formity of the cecum is best observed fol- 
lowing a barium-enema examination. 
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ODONTOMAS' 


CASE REPORT 


By L. A. MALONE, M.D., Terre Haute, Indiana 


RELATIVELY large and rare group 
A of primary tumors of the jaw arising 

from the embryologic structures of 
the tooth or remnants of the tooth germ 
have been known for many years, but, as 
with many other conditions in medicine, 
they are not fully understood. These are 
of primary interest to the dental profession 
but should also be of interest to radiologists 
if not to the entire medical profession. 

The tooth follicle from which a tooth de- 
velops is made up of both epithelial and 
mesoblastic tissue. The enamel organ de- 
velops from an epithelial cord originating 
in the mucous membrane of the mouth, 
while the papilla, which forms the tooth 
pulp, cementum, and dentine, comes from 
the mesoblastic tissue growing into the in- 
vaginated enamel organ. These struc- 
tures are, in turn, surrounded by a fibrous 
sheath known as the tooth sac. 

All of the tumors under discussion arise 
from one or more elements making up the 
tooth follicle. There is considerable con- 
fusion both as to classification and identi- 
fication. Some writers contend that the 
cystic types should not be classed with the 
solid and calcified tumors. The most 
widely accepted classification is that sub- 
mitted by a special committee of the Brit- 
ish Dental Association (1), which includes 
all types. This would also appear to be 
preferred from the radiologic viewpoint. 
Every primary tumor of the jaw arising 
from one or more of the dental formative 
organs, therefore, becomes an ‘‘odontoma,”’ 
a word derived from two Greek words 
meaning tooth and tumor. 


I. Epithelial Odontomas. 
(A) Multilocular cysts. 
(B) Dentigerous cysts. 
(C) Dental cysts. 
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II. Composite Odontomas. 
(A) Irregularly calcified tumors. 
1. Complex composite odon- 
tomas. 
2. Compound composite odon- 
tomas. 
(B) Tooth-like tumors. 
1. Geminated composite odon- 
tomas. 
2. Gestant 
tomas. 
3. Enamel nodules. 
(C) Dilated composite odontomas. 
1. Dilated crown. 
2. Dilated whole mass. 
3. Dilated root. 
III Connective-tissue Odontomas. 
(4) Fibrous odontomas. 


(B) Cementomas. 


composite odon- 


I. Epithelial odontomas, as the name 
indicates, are the result of an abnormal de- 
velopment in the epithelial elements alone. 

(A) Multilocular Cysts —These have also 
been known as adamantinomas. They are 
seen twice as frequently in women as in 
men, and are but rarely seen in the maxilla 
as compared to the mandible. They ap- 
pear most frequently between the ages of 
20 and 35 years, being slow in growth and 
painless. The tumor is made up of sepa- 
rate epithelial-lined cysts of varying sizes 
and numbers. The septa may be purely 
fibrous or contain bone. The epithelial 
lining shows varying degrees of prolifera- 
tion, sometimes producing an almost solid 
tumor. There are indications that at least 
part of these tumors originate from the 
gingival epithelium and some, at least, 
either undergo malignant change or are 
primarily malignant in that they have the 
appearance of basal-cell carcinomas and 
have been known to metastasize, especially 
after incomplete removal. 
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(B) Dentigerous Cysts.—This is a cystic 
condition developing as a result of changes 
in the dental epithelium about the crown of 
an unerupted tooth. A glairy viscid fluid 
collects about the crown and may include 
the entire tooth. These cysts are twice as 
frequent in the mandible, involving the 
canine and third molars most frequently. 
The average age at which they appear is 
15 years and they occur with equal fre- 
quency in both sexes. 

(C) Dental Cysts.—These are secondary 
to infection and are usually associated with 
pulpless teeth. The cyst usually occurs 
at the tooth apex but may form at the side 
of the tooth if an opening from the pulp 
canal] is present. Such cysts are the result 
of stimulation by infection of the rests of 
Malassez, which are epithelial remnants of 
the sheath of Hertwig (2). These may oc- 
cur at any age but are usually seen late in 
life. 

II. Composite odontomas are tumors 
containing both epithelial and mesoblastic 
tissue. 

A) Irregularly Calcifed Tumors.— 
These are the result of a primary abnormal 
development in dental epithelium together 
with resulting changes in the dentine and 
cementum. The tumors are encapsulated 
calcified structures containing enamel, den- 
tine, and cementum. They are usually as- 
sociated with unerupted teeth and usually 
occur in the molar regions of either man- 
dible or maxilla. They are seen early in life, 
in either sex, as slow-growing painless 
swellings. 

1. Complex Composite (dontomas. 
This type is characterized by a conglomer- 
ate mass of calcified tooth structure com- 
posed of enamel, dentine, and cementum. 

2. Compound Composite Odontomas. 
These are encapsulated tumors containing 
numerous teeth, portions of teeth, or den- 
ticles. They result from many small 
enamel organs. 

B) Yooth-like tumors are divided into 
three groups, as follows: 

1. Geminated Composite Odontomas. 
These are tumors of two or more teeth with 
fusion occurring cither between the enamel 
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or, more frequently, between the cemen- 
tum accompanied by an over-production 
of dentine (4). The teeth may be normally 
formed or show two crowns and one large 
irregular root, or the converse. They are 
usually seen in the mandible. : 

2. Gestant Composite Odontomas— 
These are tumors composed of a denticle 
contained within the walls of atooth. They 
are thought to result from a separation of 
epithelial cells from the sheath of Hertwig 
during growth of the tooth. 

3. Enamel Nodules.—These are globu- 
lar masses of dentine covered by enamel 
situated most commonly at the juncture 
of the buccal roots of maxillary molars. 

(C) Dilated Composite Odontomas— 
These are tumors having the form of a 
dilated tooth containing a hollow or de- 
pression and a circumference in some parts 
greater than that of a normal tooth. They 
result from a small part of the tooth-germ 
epithelium invaginating the dentine papilla 
and carrying with it a core of connective 
tissue. The epithelium usually derives 
from the enamel organ and enters the den- 
tine through the crown. The tooth-like 
form probably results, rather than a com- 
plex composite type, due to the greater age 
of the epithelium and a more mature re- 
mainder of a tooth (3). The bone about 
the roots frequently becomes infected even 
though the tooth is unerupted. 

III. Connective-tissue odontomas are tu- 
mors which are the result of abnormal de- 
velopment in the dental tissues of meso- 
dermic origin. 

(A) Fibrous.—-Fibrous tissue _prolifer- 
ates, forming a fibroma made up of concen- 
tric layers of white fibrous tissue. There 
may be calcification of varying degree in 
the center. Such tumors are often asso- 
ciated with rickets. 

(B) Cementoma.--If the above fibroma 
becomes entirely calcified, it is then called a 
cementoma. The tumor appears as a fine 
granular mass. 

The problem of differential diagnosis be- 
tween the various types of odontomas is 
usually not difficult; however, conditions 
other than odontomas are often trouble- 
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some. A careful history, physical examina- 
tion, consideration of age, and rate of 
growth are very helpful. Other lesions re- 
quiring consideration in making a differen- 
tial diagnosis are osteomyelitis, periosteal 
lesions, giant-cell tumors, fibrosarcoma, 
carcinoma, myxoma, osteitis fibrosa cys- 
tica, multiple myeloma, metastatic car- 
cinoma, osteoma, and areas of condensing 
osteitis. 

Osteomyelitis and periosteal lesions are 
non-expansile and offer little difficulty in 
differentiation, although osteomyelitis may 
be present secondarily with numerous con- 
ditions. Giant-cell tumors are most com- 
monly found at the symphysis and ascend- 
ing ramus and their growth is usually rapid. 
A central bone-destructive lesion of three 
or more centimeters may be a dental root 
cyst, dentigerous cyst, central fibroma or 
sarcoma, giant-cell tumor, or squamous- 
cell carcinoma from the mucous membrane 
of the mouth (5). A solid or monocystic 
multilocular cyst cannot be differentiated 
from other central tumors. Cementomas 
are sometimes impossible to distinguish 
from osteomas and areas of condensing 
osteitis. 

Treatment of the odontomas is, with one 
exception, relatively simple. Complete 
enucleation of the tumor and capsule with 
closure of the small cavities and packing of 
the large ones with iodoform gauze usually 
givesa good result. Atypical root abscesses 
or cysts are an indication for sectioning of 
tissue attached to the tooth, to determine 
whether or not there are malignant changes 
present (5). After removal of fibromas, 
cauterization is also indicated because of 
the possibility of sarcomatous changes. 

The “problem child’”’ of this group is the 
multilocular cyst or adamantinoma. Some 
believe that these tumors will not metasta- 
size if no attempt at removal is made. 
However, the local growth becomes quite 
distressing. Bloodgood (6) recommended 
complete removal of the single cyst types 
with chemical cauterization. Most au- 
thorities agree that, in the large multilocu- 
lar type, radical resection should be done 
without leaving even a bony bridge, since 
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Lateral view of left mandible showing 
a complex composite odontoma at site of the lower 
first and second molars. 


Fig. 1. 


recurrence almost invariably takes place at 
that point. 

Case Report.°--J. W., white female, aged 
seven vears. Swelling in the left mandible 
was discovered through pain one week pre- 
viously. Palpation revealed a tumor mass 
about midway of mandibular ramus meas- 
uring 3 cm. in length and 1.5 cm. in verti- 
cal dimension. On the inferior margin of 
the mandible two small sharp points in 
close approximation could be palpated. 

On x-ray examination, lateral films of the 
left mandible revealed an irregular collec- 
tion of calcified material at the site of the 
lower first and second permanent molars. 
Only a remnant of the second molar re- 
mained, while the first molar was forced 
downward to the point where its roots ex- 


27 am indebted to Paul Zwerner, M.D., referring 


physician, and to H. W. Bopp, M.D., operating sur- 
geon, for the privilege of reporting this case. 
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tended below the inferior margin of the 
mandible. The tumor had a delineated 
marginal outline and appeared to have ex- 
panded by pressure erosion. A submental 
view revealed a spreading of both plates of 
the mandible resulting in a separation of 
slightly more than a quarter of an inch 
with the tumor interposed. X-ray diagno- 
sis: odontoma. 

The tumor was removed intra-orally. 
Removal was piecemeal, with particles 
varying in size from small granules to that 
of a large kidney bean. 

Pathologic Report.—Gross specimen con- 
sisted of a nodular mass, measuring 2 X 2 
x 0.6 cm., of stony consistency and many 
small calcified bone-like nodules. Micro- 


scopic sections from decalcified material 
showed the tumor to consist of spicules of 
bone and cells rich in connective tissue, in- 
cluding groups of elongated columnar cells, 
some of which resembled enameloblasts. 
There was no evidence of malignancy. Di- 
agnosis: odontoma. 
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A calcified conglomerate mass in the 
mandible which contained enameloblasts 
placed it in the complex composite odon- 
toma group. 

Summary.—A review of a group of pri- 
mary tooth tumors is presented, together 
with the most generally accepted classifi- 
cation. In addition, a case of complex 
composite odontoma is reported. 
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MULTIPLE DIVERTICULA OF THE JEJUNUM, DUODENUM, AND COLON, 
WITH REPORT OF A CASE! 





By STAKELY HATCHETTE, M.D., Lake Charles, Louisiana 


HILE multiple diverticula of the 
WAY coin are so common as to be 

frequently noted on  gastro-in- 
testinal examinations, and duodenal di- 
verticula are occasionally seen, diverticula 
of the jejunum would seem to be a rare 
condition, if one may judge from the num- 
ber of cases of this condition reported in 
the literature. Helvestine (8), in 1923, was 
able to find only 27 cases of these diver- 
ticula which had been reported. Gisbertz 
(5) was able to find only a total of 50 cases 
of diverticula of the jejunum or ileum for 
his compilation of the literature in 1930. 
Stiven (12), in 1934, stated that diverticula 
of the jejunum and ileum were very rare 
and expressed the opinion that there were 
only about 60 such cases on_ record. 
Schmidt and Guttman (11) reported a 
single case of multiple diverticula of the 
jejunum and duodenum in 1934. Case 
(3), in 1920, in an analysis of 6,847 gastro- 
intestinal examinations, was able to find 
only five cases of jejunal or ileal diverticula. 
In this same series, he reported 85 cases of 
duodenal diverticula, an indication that 
these are fairly frequent in occurrence. 
Kohler (9) called attention to the presence 
of fluid levels in jejuno-ileal diverticula 
when the patient was fluoroscoped or 
roentgenographed in the erect position. 
In discussing the differential diagnosis, 
Kohler mentioned the possibility of con- 
fusing these diverticula with multiple small 
intestinal obstructions associated with tu- 
berculous peritonitis, diverticula of the 
stomach, duodenal, or duodeno-jejunal 
diverticula, and Meckel’s diverticulum. 
In the case herein reported, no difficulty 
was experienced in determining the loca- 
tion of either the duodenal or jejunal di- 
verticula, it being a very simple matter to 
observe the progress of the barium meal 
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down the intestinal tract by means of the 
fluoroscope, to watch the filling of the di- 
verticula, and to determine the relationship 
of these barium filled diverticula to the 
stomach and other portions of the in- 
testinal tract. Schmidt and Guttman 
suggested that a duodenal tube may be 
used to fill the intestines separately should 
there be any difficulty encountered in 
differentiating these diverticula from other 
conditions with which they might be con- 
fused. This method was suggested by 
Buckstein (2) as a means of demonstrating 
duodeno-jejunal diverticula. 

Barclay (1) states that diverticula of 
the jejunum ‘‘are not common, and may 
be single or multiple.” Harrison (7) has 
little to say of diverticula of the small 
bowel other than that they attain their 
largest size near the duodeno-jejunal flex- 
ure, that they may be due to traction de- 
formities or the result of congenital weak- 
ness of the intestinal wall, and that they 
rarely occur before the age of forty. He 
makes no specific mention of jejunal di- 
verticula. Golden (6) states that, ‘“‘di- 
verticula of the small intestine below the 
duodenum are not very common.” Feld- 
man (4), who collected a large number of 
references for his discussion of diverticula 
of the jejunum and ileum, says, ‘“‘diver- 
ticula of the jejunum are rarely observed 
roentgenologically. They occur less fre- 
quently in the jejunum than in any other 
portion of the gastro-intestinal tract.” In 
discussing diverticula of the duodenum, 
Melville (10) states that acquired diver- 
ticula are generally found in the first part 
of the duodenum as a result of ulceration, 
that these are ‘true diverticula” and ‘“‘they 
are not supposed to produce symptoms.” 
Melville also states that congenital di- 
verticula are generally found in the second 
part of the duodenum, rarely in the third 
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part, and never in the first part. These 
congenital diverticula are described as be- 
ing deficient in muscular layers, and, for 
that reason, are called ‘‘false diverticula.”’ 
Golden says that jejunal and ileal diver- 
ticula are of the ‘‘false’’ type similar to 
‘false’ duodenal diverticula. Feldman 
states that these diverticula begin as small 
pouches containing all the coats of the in- 
testine which herniate through the weak- 
ened wall, that they are thin walled and, 
like diverticula elsewhere in the intestinal 
tract, are a protrusion of the mucosa 
through the muscular coat. While most 
diverticula of the jejunum are found acci- 
dentally at autopsy and are usually symp- 
tomless during life, cases have been re- 
ported in which they produced definite 
clinical symptoms. Terry and Mugler (13) 
have reported a case in which an enterolith 
formed in a jejunal diverticulum, which 
caused an intestinal obstruction requiring 
surgical operation. At the time of ex- 
amination, this patient was free of all 
complaints except “‘indigestion,’’ so it can- 
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not be estimated to what extent the dj- 
verticulosis might have been responsible 
for her symptoms. There did seem to 
be a certain degree of dilatation of the jeju- 
num which might indicate the possibility 
of an organic or functional derangement 
in this area, and which, it would seem, 
might account, to some degree, for the 
symptoms complained of (Figs. 1 and 2). 

Case Report.—-Miss M. H., white female, 
aged 53 years, a schoolteacher, was re- 
ferred to the writer by Dr. R. P. Howell, 
of Lake Charles, La., on Jan. 14, 1939, for 
a gastro-intestinal examination. She gave 
a history of having recovered within the 
past few days from a ‘“‘stomach upset” 
which was accompanied by nausea, colicky 
pain in the epigastrium, ‘“‘indigestion,” 
and occasional attacks of vomiting. She 
stated that she had suffered from nausea, 
“indigestion,’’ and vague gastro-intestinal 
distress for some years, and that her symp- 
toms had come on so gradually she could 
hardly estimate just when they began. 
During these years, her symptoms had 





Fig. 1. 


Fig. 1. 
jejunal diverticula are shown. 

Fig. 2. Made after two hours. 
num shows some degree of dilatation. 


Roentgenograph made immediately after initial fluoroscopic examination. 


The duodenal and jejunal diverticula are much better shown. 


Fig. 2. 
Both duodenal and 
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gradually become more and more severe 
until she was forced to seek medical ad- 
vice. The family history was negative. 
In her past medical history it was stated 
and confirmed that she had had intensive 
irradiation over the left half of the chest 
six years previously for a Grade IV adeno- 
carcinoma of the left breast. A biopsy 
had been taken after the administration of 
900 r units to the tumor and the diagnosis 
of the adenocarcinoma had been made by 
a competent pathologist. Upon completion 
of irradiation, a radical mastectomy was 
performed. Study of the whole breast and 
axillary lymph glands failed to show any 
cancer cells remaining, though attention 
was called to an extensive infiltration of 
the breast tissue by connective tissue cells. 

At the time of the gastro-intestinal ex- 
amination, the patient appeared to be in 
good physical condition, having recovered 
from one of her irregular attacks of vomit- 
ing a few days before. Her temperature 
was 98.4 F.; pulse 82. The Wassermann 
and Kahn reactions and the urinalysis 
were negative. Blood examination: Eryth- 
rocytes, 5,200,000; leukocytes, 10,625 
(polymorphonuclear leukocytes, SS _ per 
cent, small lymphocytes, 10.33 per cent, 
monocytes, 1.67 per cent); hemoglobin, 
87 per cent; color index, 0.83; poly- 
chromasia present (1 plus); toxic granules 
in cytoplasm of polymorphonuclear cells. 
Gastric analysis: free HCl, 0; combined 
acidity, 4; no occult blood; mucus, 3 plus. 

Roentgenologic examination: No ab- 
normalities of the esophagus or stomach 
were noted either fluoroscopically or roent- 
genographically. During the fluoroscopic 
examination a number of fairly large di- 
verticula were noted in both the duodenum 
and the jejunum. It was a most interest- 
ing experience to watch the barium fill 
these pockets during the observation of the 
passage of the meal through the upper por- 
tion of the small intestine. Palpation of 
these diverticula caused some of them to 
empty, only to have them refill by the next 
measure of barium that entered the duo- 
denum. Deep palpation over the jejunum 
caused the patient to complain of tender- 
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ness and nausea to a slight-to-moderate 
extent. Additional short fluoroscopic ex- 
aminations made two and six hours later, 
respectively, showed the diverticula even 
more plainly than the first one. Roent- 





Twenty-four-hour observation. Mul- 
tiple diverticula of the colon are present. A 
small amount of barium still remained in the duo- 
denal and jejunal diverticula and may be seen 
above the colon. 


Fig. 3. 


genographic examination demonstrated the 
diverticula well (Figs. 1 and 2). There 
was a moderate retention of barium in the 
stomach at the end of six hours. The 24- 
hour roentgenogram showed multiple di- 
verticula of the colon, a spastic colon, a 
few shreds of barium-impregnated mucus 
in the lumen of the colon, and barium re- 
tention which was felt to be in the jejunal 
diverticula (Fig. 3). The chest was nega- 
tive for carcinomatous manifestations. 
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RECENT ADVANCES IN NUCLEAR PHYSICS’ 





By E. U. CONDON, Pu.D., Westinghouse Research Laboratories, Pittsburgh, Pennsylvania 


WOULD like to relate some of the re- 
sults that have been obtained by physi- 
cists in the general field of nuclear 
physics within the past five or six years. 
For the benefit of those who have not had 
time to follow these developments and 
who may be somewhat curious about them, 
I shall discuss the subject in quite an 
elementary way, in spite of the fact that 
I shall necessarily thereby repeat things 
which are quite well known to many per- 
sons who have been particularly inter- 
ested in such developments. 

The subject of nuclear physics is one 
which deals with man’s attempts to learn 
about the innermost parts of the atom. 
If I may review a little of the history of 
the development of our knowledge of 
atomic structure, I will say that modern 
views date from about 1912, when the 
Bohr theory was developed. At that time 
it became abundantly evident that all 
matter consists of atoms which are built 
on a particular plan, often described as 
analogous with the solar system. That 
is, the central part of the atom is a nu- 
cleus where most of the mass of the atom 
resides, and surrounding that are electrons 
which are bound there and which are re- 
sponsible for the chemical properties. 

This view, put forth by Bohr, in 1912, 
has been the subject of most of the atten- 
tion of physicists and theoretical chemists 
since that date until the present, but 
especially there was a rather ‘‘closing-up”’ 
development about 1928 or 1930, and physi- 
cists now feel that all the chemical prop- 
erties of all the elements can be explained 
in terms of this picture because of the 
numerous successes which it has had. 

All of the facts of spectroscopy, both 
atomic and molecular, and a great many of 
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the facts of chemical binding, in simpler 
cases in which mathematical difficulties 
are not too great, have been very success- 
fully related to this theory of the structure 
of the atom and that part of the develop- 
ment only involves a consideration of the 
outer structure; that is, of these electrons 
which are outside of the nucleus. 

It was not until about 1928 that atten- 
tion began to be devoted to the problem of 
the structure of the nucleus, itself. 

I think by following the analogy with 
the solar system it can be understood 
why there might be two rather different 
scientific problems presented there. In 
the solar system, one has the problem of 
explaining the motion of the planets, the 
motions of the various planets around 
the sun and around their parent bodies, and 
in that problem one really does not need 
to consider what the sun is made of or why 
it is hot as it is, or anything at all about its 
internal structure. It functions, for that 
purpose, only as a huge central mass which 
is able to attract the other planets. 

So, likewise, in the atom. The nucleus 
is a large central mass which, for purposes 
of studying the main facts of spectroscopy 
and of chemistry, needs only to be consid- 
ered as a thing which exerts electric forces 
on the electrons and keeps them moving 
around the central nucleus. 

As time went on it became more and 
more interesting to devote attention to 
the nucleus. One might wonder, Why not 
start right away or why start at that time? 
I would say the reason physicists became 
interested in the nucleus about ten years 
ago was a double one. In the first place, 
there were developments of theoretical 
ideas which brought the problem more to 
the forefront. At the same time, there 
were developments of experimental tech- 
nic which made it more possible to study 
the problem than had been the case 
hitherto. 
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The theoretical developments were ac- 
companied by the general development of 
what we know as quantum mechanics—the 
newer mathematical theory of the struc- 
ture of the atom in which all particles are 
recognized as having a dual nature by 
which they exhibit both particle-like prop- 
erties and wave-like properties. 

This theoretical development provided, 
for the first time, a clear understanding of 
the nature of what is going on in a radio- 
active decay process such as that in 
which an alpha particle is emitted by 
radium. 

The most important contribution of the 
theory was an understanding of this curious 
relation, known as the Geiger-Nuttall 
relation, between the energy with which 
the alpha particles are sent out by various 
radio-active bodies and the mean decay 
life of the radio-active bodies. This re- 
lation, remember, is an extraordinary one 
in that we have a logarithmic relation 
between the mean decay time of the various 
known natural radio-active elements and 
the energy of the alpha particles which they 
send out. 

Confining attention to those elements 
which do emit alpha particles, uranium, 
for example, sends out a rather low energy 
alpha particle and has a mean life of 
about a billion years. On the other hand, 
the extremely short-lived decay products 
in the radium series are those which send 
out exceedingly high energy alpha par- 
ticles. 

The explanation of this curious relation 
depends on an essential departure of the 
behavior of the particles of Nature on an 
atomic scale from the laws of mechanics 
as they were known from Newton’s time 
up to the present. 

Mainly, it was found that owing to this 
wave-like nature of the particles they were 
able to go through regions where they 
could not go according to the classical 
ideas. Classically, if you are on one side 
of a hill and you want to get over to the 
other side and you have not energy enough 
to go over the top, you just cannot get 
through. However, if I consider a wave 
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analogue of that, the wave analogue per- 
mits me to get through. 

If I have light coming up from glass 
and attempting to get out, and send the 
light up to such an angle that it is beyond 
the critical angle so that it is totally re- 
flected internally, it is common to say that 
the light does not get through, but now if 
I bring another piece of glass down to that 
first piece—not touching it but with just 
a very small distance between them—then 
the light is able to get through in spite of 
the fact that it is totally reflected inter- 
nally, that is, a small amount of it is able 
to get through. 

So, likewise, it is possible in this newer 
form of wave mechanics for particles to get 
through places where they otherwise could 
not get through according to the old views, 
and that afforded the key to the radio- 
active decay processes. 

That same idea greatly stimulated nu- 
clear research because previously it had 
been estimated that one would need at 
least five to ten million volts energy for 
particles to bombard the nucleus and get 
in close enough to it; in spite of the fact 
that the positive charge on the particles 
makes them repelled by the positive charge 
on the nucleus, it was thought that one 
would need some five or ten million volts 
to get in close enough to make an impact 
sufficient to get into the inside of the nu- 
cleus and do something to it. It was 
thought that these extremely high volt- 
ages would be needed to get any effect at 
all. 

At that time no means were known for 
getting such high voltages and so experi- 
mental work was somewhat delayed. How- 
ever, this wave mechanical view of the 
nature of radio-activity made it clear that 
particles might penetrate into the nu- 
cleus even if they did not, properly speak- 
ing, by the older views, have energy 
enough to get in. That is the way in 
which this work was greatly stimulated by 
the new views. 

Since 1928, then, there has been a great 
deal of activity in this field. The main 
discoveries, if I may hurriedly recite 
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them, are, first, the discovery of the exist- 
ence of a new kind of particle which had 
not been recognized before 1932, and which 
is known as the neutron. The neutron is 
apparently a particle just like the nucleus 
of the hydrogen atom in that it has essen- 
tially the same weight as the hydrogen 
atomic weight, but it is neutral instead of 
having a positive unit charge such as the 
proton has. 

This discovery, in 1932, made possible a 
number of important theoretical develop- 
ments. It completely revised the picture 
of the composition of the atomic nucleus. 
One may try to think of what a nucleus 
is made; for example—just to consider a 
light one in which the arithmetic will be 
simple—the helium nucleus. It has two 
units of charge, as we know from the fact 
of direct measurements, and it also has a 
mass of four on the atomic weight scale. 
If the only particles you ever heard of were 
protons and electrons, which was the case 
until 1932, it is a simple matter of book- 
keeping. Electrons have a rather negli- 
gible mass; it takes four protons to get 
the necessary mass, but if that is done there 
will be four units of charge so a couple of 
electrons are tossed in to neutralize two 
units of the charge and a structure is left 
which consists of four protons and two 
electrons. That balances the mass and 
the charge. 

There are a great many difficulties about 
this view, of a theoretical nature. Difficul- 
ties of a theoretical nature are never to be 
taken too seriously because one can always 
change the theory, but, nevertheless, if the 
theory is very, very good in many other 
respects, one shows a great reluctance to 
discard it if to do so can possibly be 
avoided. 

There were grave difficulties in the at- 
tempts to put electrons into a space as 
small as the size known to be occupied by 
the atomic nucleus. Consequently the 
neutron discovery was of great help to 
theoreticians on that account, because 
with that it was possible also to get another 
view of the composition of the nucleus, 
namely, to postulate that it is made of 
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protons and neutrons. It is just as easy 
to balance the books that way. 

Take enough protons to get the charge 
of a given nucleus; then, since the mass 
always exceeds the charge, take enough 
more neutrons to get the extra mass and 
they do not give any more charge, so the 
result is satisfactory. 

That is a much more reasonable view of 
the composition of the nucleus and is the 
one held generally by physicists to-day 
and in terms of which all modern discus- 
sions are held. 

The main fundamental problem of the 
nuclear physicist, of course, is to try to 
determine the nature of the forces which 
hold these particles together and thus 
makes matter exist at all. 

If we suppose, now, that the basic con- 
stituents out of which all matter of all 
chemical kinds is made are the three 
kinds, namely, the proton, the electron, 
and the neutron, we have, in the case of 
the proton-electron, the well recognized 
electrical forces of attraction between 
them and that is what holds the electrons 
to the nucleus in a neutral atom, but the 
protons, among themselves having like 
charges, repel each other electrically and 
also the neutron, being uncharged, has no 
force—or at least no strong force of an 
electrical character. 

So the question arises: If we take a 
thing like helium which is made of two 
protons and two neutrons, why does it 
stick together? Two protons are repelling 
each other strongly and the neutrons are 
apparently indifferent, so the thing ought 
to fall apart, and, in the absence of new 
specifically nuclear forces, all matter would 
evaporate into hydrogen gas plus a lot of 
free neutrons floating around, which, as 
you know, it has not done yet! 

The central problem we are trying to 
study, from a theoretical point of view, is, 
‘What is the nature of these forces, these 
extra forces of a new kind which are 
effective in the nucleus but not elsewhere?” 

That is done by a variety of kinds of 
experiments but principally one of the most 
effective kinds is that in which one studies 
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the angular distribution of scattering of 
particles. If I were interested in the way 
in which the force between two particles 
depends on the distance between them, 
one way would be to shoot a beam of par- 
ticles of one kind at a target containing 
the other and see in what way the particles 
were distributed in angle after being scat- 
tered, because that would be dependent 
on the force between them. By studying 
that angular distribution, I could infer 
things about the force. 

That kind of program has been carried 
out quite extensively in the past few years 
but not nearly extensively enough to pro- 
vide a complete solution of the problem 
by any means. It is known that there 
are between these particles at extremely 
small distances (10~!* cm.) forces of a new 
type which are vastly stronger than the 
electrical forces at that same distance 
between, say, two protons—something like 
ten thousand times as strong. It is diffi- 
cult to give an exact figure because both 
are functions of the distance in quite differ- 
ent ways, but, roughly speaking, that is 
the order of magnitude. 

From a fundamental point of view, our 
main object is to learn about these new 
kinds of forces which have been revealed 
with a view to finding out how nuclei are 
put together and why matter exists at all, 
and then, of course, do something about 
changing it. That, perhaps, is enough for 
the general kind of thing about the funda- 
mental problem. 

In connection with this work, as you 
have heard, much nuclear transmutation 
has been carried out. That means chemi- 
cal reactions, if you like, in which the equa- 
tions do not balance in the way you were 
taught in college to balance them. One 
was always taught that there must be the 
same number of atoms of each kind on 
both sides of the equation. However, 
in these nuclear processes, all that is re- 
quired is the same total charge on both 
sides of the equation and the same total 
mass, otherwise an atom of one kind can 
be changed into another. To give a 


simple example, if I bombard a lithium 
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target with protons, I get helium. That 
is quite different from the usual chemical 
reaction and yet I can use the same kind 
of a notation for it as one uses in chemis- 
try but with this difference: there are 
not the same kind of atoms occurring on 
the two sides of the equation. 

The simplest case is lithium, with an 
atomic weight of 7, number of 3, bom- 
barded by protons accelerated to high 
energies, which reacts to give two helium 
particles: 


H', + Li’; —»> He*, + He. 


As is seen, that balances, so far as both the 
total mass and total charge are concerned. 

That is a reaction known to give off en- 
ergy in the sense that the motion of these 
two helium particles—the energy with 
which they rush apart after they are 
formed—is vastly greater than the energy 
put in to the reaction; that is, the energy 
used to accelerate the proton to make 
it hit the lithium target. 

Probably, so far as we now see, for all 
time to come that will not be a useful 
source of energy, simply because the 
efficiency is so low. It happens that it 
works out so that of all the protons which 
go down the tube, only about one in a mil- 
lion makes an effective hit; the others 
just rush in the target and have their 
energy dissipated as heat. 

It is true that when the reaction does 
occur there will be about a thousand times 
as much energy given out as came in, 
but, even so, a thousand times one mil- 
lionth gives us an efficiency of a tenth of 
1 per cent; so while we are releasing atomic 
energy we are not doing it in a way prac- 
tical as a source of energy. Likewise, 
by the same general consideration, the 
total amount of helium produced is so 
small that there is no point in trying to 
produce helium that way for any use. 

The most interesting thing about all 
new processes is not how to produce well 
known materials in new ways when there 
exists a tricky and indirect method like 
this, but to try to produce materials of a 
new type. That brings me to the subject 
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which are produced in this way. 

When I bombard a target with a par- 
ticle, I do not always get off familiar, well 
known elements; sometimes I get off 
elements of a new kind which are them- 
selves elements which do not occur in Na- 
ture. Perhaps that is not the correct 
usage of the word; I get off elements that 
occur in Nature, but I get off new isotopic 
forms of them. That is to say, as you 
know, the elements which do occur in 
Nature occur with different masses. The 
thing that determines the chemical na- 
ture of an element is its charge on its 
nucleus and tke number of electrons 
around it but not the mass. 

For example, the common form of car- 
bon would be to put a C and a 6 below 
(C;) to remind us that it had 6 electrons 
in the atom and a charge of 6 on its 
nucleus, and a mass of 12 (C,!*). There 
occurs in Nature a less abundant form 
that has the same charge (that is what 
makes it carbon), but it has an extra neu- 
tron in its nucleus so it is carbon 13 (C!*). 

One might speculate on why there is not 
a carbon 14; why does not carbon of 
mass 11 or 14 occur in Nature? 

The answer is that we can, by certain 
nuclear reactions, produce these materials 
and when we do produce them we find 
that they are radio-active and decay and 
are all gone in a relatively short time; 
so that, had there been any of this formed 
in whatever kind of an event the creation 
consisted of, it would have disappeared a 
few days after the creation and so none of 
it would have been left. 

If I bombard a target containing  ni- 
trogen with neutrons, which I have to 
obtain from some other bombardment 
process, then I find that the neutrons will 
be captured by the nitrogen. The neu- 
tron (n')) symbolizes that it has a mass 
and no charge 


n'y + N!4, ——p> Cl4, + H};. 


I will get C’4; and what will come off 
will be a hydrogen atom; but what I 
find is that, if I stop the bombardment 
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of the artificially radio-active elements 


an atomic number of 43, as some of you 








and use ionization methods to study this, 
I discover that this carbon does not just 
sit there and remain permanent but spon- 
taneously decays in a radio-active disin- 
tegration and reverts to nitrogen in a way 
so that it emits electrons which are sym- 
bolized by mass zero and charge minus one. 


C4, —» NM, + ef ,. 


This happens in such a way that the 
mean decay life is about three months; 
it is half gone every three months. 

Likewise, by some other reaction I can 
produce this other kind of carbon; some 
of this can be produced in a variety of 
ways and I am citing only a typical in- 
stance. If I take a target of boron and 
bombard it with high speed deuterons, 
nuclei of the kind of heavy hydrogen dis- 
covered by Urey, in 1932, charge 1, mass 
2, I get off another new kind of carbon: 


B!®; + H*; — C'F=. + nh, 


and what comes off is determined by the 
balance; it is one and zero. That is 
what happens when I bombard boron with 
deuterons. 

But now the C!s which is produced is 
itself not stable but after I cease bom- 
barding it, goes on and is radio-active 
and goes back to B'!; by the device of 
emitting still another kind of particle, 
discovered in 1932, the positron. 


Cl, ——iie Bi, a Pp. 


The positron is the analogue of the 
electron, a thing of very small mass, 
about 0.0005 on the weight scale, so I 
crudely call it “0,” but having a positive 
instead of a negative electric charge. It 
happens this decays much more rapidly, 
so that its half life is only about twenty 
minutes. 

In just the last few years it has been 
found possible to make all of the elements 
radio-active, save some of the rare earths, 
and that is because they have not been 
studied. One interesting case, from a 
strictly chemical point of view, is that of 
masurium. The element, masurium, with 
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may know, is so rare that none of it 
exists, or practically none of it exists, and 
the chemistry of it has never been worked 
out. It has been inferred from its place in 
the periodic table, but that is about all. 

Masurium has been prepared in an 
artificially radio-active form and its chem- 
istry studied in that way. These artificial 
radio-active elements are undoubtedly go- 
ing to be of use in two ways for biological 
science: First, if we can find efficient meth- 
ods of producing them in large yields, they 
may be available as substitutes for radium. 
(By that I mean, not strictly substitutes 
but things with properties analogous to 
radium but with other interesting specific 
properties of their own, for the therapeutic 
use of their radiations. ) 

Also, what perhaps may be of more use 
although it will be more indirect for the 
science of biochemistry and not so directly 
used in therapy, is the study of bio- 
chemical processes by the use of these 
artificial radio-active atoms as _ tracers. 
Much of that work has already been 
started. One can easily follow the course 
of a given amount of material in the body 
through various processes of metabolism 
by tracing the course of the radio-active 
material. 


DISCUSSION 


KENNETH CORRIGAN, Ph.D. (Detroit, 
Mich.): We cannot help but notice the 
interesting analogy which exists in the 
development of these considerations of 
nuclear physics, as we are considering 
them to-day, particularly with respect 
to artificial radio-activity; and the de- 
velopment of the roentgen ray itself. 

The roentgen ray, of course, was dis- 
covered as a weak, practically useless, 
new form of light. The neutron, upon 
which our work in artificial radio-activity 
depends, was discovered in much the same 
form and at first was thought to be a type 
of gamma ray of an extremely high volt- 
age, and only after a certain amount of 
experimentation was it found that such 
was not the case. 

From that point on, in both the case of 
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the x-ray and these present developments 
we are considering to-day, the develop- 
ment has been extremely rapid. 

Dr. Condon has pointed out that all of 
this work he has discussed has been done 
in the last five or six years. To give you 
an idea of how much has been carried on, 
it may be worth while to point out that 
every element of the periodic table, ex- 
cept hydrogen, has been activated and 
three extra ones have been done. 

This work started slowly and then de- 
veloped very, very rapidly. We are now 
at the point where further developments 
depend upon the things Dr. Condon has 
pointed out to-day. Basic physics is 
pretty well along and the thing required 
now is a great deal of fine engineering so 
that these developments can be employed 
for what we choose to call the practical 
use of artificial radio-active material and 
perhaps for the far more practical theo- 
retical uses that we cannot as yet fully 
foresee. 


Dr. CONDON (closing): I have not been 
able to do anything more than give the 
merest kind of a bird’s-eye view of the 
subject. For those who are interested 
in reading more on the subject, I might 
mention that there have appeared in the 
last year or two in the literature of phys- 
ics several books which can be rather 
strongly recommended. One is by Rasetti, 
called ‘‘Nuclear Physics.’’ Rasetti is a 
colleague of Fermi, who just received the 
1938 Nobel Prize for work in this field. 
The other is by Feather, one of the 
younger men at the Cavendish Laboratory, 
in Cambridge. Both are slightly mathe- 
matical in parts but I think there is enough 
information therein fully reviewing the 
general field to make them interesting, 
in part, at least. 

I feel that it is highly dangerous to try 
to predict what the use of these things 
will be, as it would have been unwise 
to attempt to predict the future of x-rays 
in, let us say, 1902. You see the analogy, 
I am sure, especially as brought out by 
Dr. Corrigan in his remarks. These 
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things are all too new for us really to know 
just what good they are going to be in the 
sense of application to other fields, so that 
when one speaks of the use of artificial 
radio-active materials, as tracers in bio- 
chemistry, I think you will see that there 
are great possibilities. 

On the other hand, you must, of course, 
realize that we have never yet in this 
world found any new scientific tool that 
was a panacea and answered all our ques- 
tions. For example, some of the elements 
that you might want in radio-active form, 
in order to do chemical experiments 
may unfortunately have such extremely 
short mean lives that their activity is all 
gone before you can do anything about 
it; or, they may be just the very ones we 
find extremely difficult to produce in quan- 
tity because some of these reactions go 
much more readily than others and some 
have large yields while others have low 
yields. 

On the other hand, we do not know yet 
what the yields are nor what are the most 
advantageous ways of producing these 
things in all cases, as can well be imagined 
from the newness of the subject. 

Therefore, I think it is a field into which 
everybody should enter enthusiastically, 
exploring the possibilities of these tools for 
his own subject, but realizing, as I said, 
that not every question will readily be 
answered by this means. 

As to the use in biochemistry of tracers, 
I am not qualified to speak. Some work 
has been done thus far with radio-active 
phosphorus in studying phosphorus me- 
tabolism. In Rochester, in collaboration 
with the Physics Department there, some 
points are being studied (I have to speak 
vaguely because I do not know about 
them from a biologic point of view) in the 
metabolism of iron in connection with 
anemia—studied by means of using radio- 
active iron and tracing it in the body. 

Radio-active sodium is a _ favorable 
thing because it has a mean life of about 
fifteen hours and is readily produced in 
relatively good quantities. 

Perhaps this will give you an idea 
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about the work which has already been 
started along this line in the field of bio- 
logic applications. 

It is also of some importance to know 
that this same kind of thing is throwing 
light on metallurgic studies. That is to 
say, in problems of diffusion of one metal 
into another, it is quite difficult, by chemi- 
cal analysis, to study the formation of 
alloys by the detailed process that goes on 
in the heat treatment of all alloys in the 
way of diffusion from one phase to another 
of the metal by ordinary chemical means, 
but by following the motion of the radio- 
active atoms, it looks as though a great 
deal can be done in this field. 

In any case, there is a problem in which 
the process does not take forever to happen 
(because, if it did, the radio-activity would 
all be gone) and in which it is desirable to 
find what happens to a particular batch 
of the element that has been introduced 
into the situation now, in spite of the fact 
that there is already present a large num- 
ber of other similar atoms. In this way 
this radio-active tracer method will be 
useful. 

Of course, the other use of the ordinary, 
stable isotopes, which also bids fair to be 
very important there, is a line of develop- 
ment which Professor Urey has been em- 
phasizing in his researches. For example, 
if you want to study problems in the me- 
tabolism of nitrogen compounds, you can 
take nitrogen which he has prepared and 
in which there has been an artificially 
produced large enrichment of the nitrogen 
15 (N") content. Nitrogen, as we know, 
has ordinarily an atomic weight of 14 but 
there is about one part in 500 of nitrogen 
that has an atomic weight of 15. 

By fractionation processes which are 
extremely difficult, he does succeed in 
getting some nitrogen which is highly en- 
riched in this nitrogen 15. If you syn- 
thesize compounds with that, then use 
them in your biologic experiments, then 
later take it out—if you have appropriate 
analytical means for determining nitrogen 
15 in the other, not by radio-active means, 
because this is a stable isotope—you have 
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there a method of tracing what happened 
to that particular nitrogen which you 
introduced. 

That method has the advantage that 
there is no time limitation. That nitro- 
gen is labelled and perfectly stable and will 
last as long as you want it to. It has the 
disadvantage, of course, of being rather 
difficult to prepare, but then, so is it 
difficult to prepare quantities of the radio- 
active forms. 

It also requires much more difficult and 
elaborate means of detecting it, since 
it must be remembered that in all this 
work we are postulating that the chemistry 
of nitrogen 15 is so identical with that of 
nitrogen 14 that the result of these experi- 
ments is really going to produce something 
about the chemistry of ordinary nitrogen. 
We are really all using a different kind but 
the conviction exists that the construction 
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is so identical for the two that what we 
learn with these devices will be useful. 

Returning to the radio-active case, it 
should be mentioned that the electrical] 
methods of detection of these small quan- 
tities of artificially radio-active materials 
are so sensitive that there is no question of 
using enough radio-active material in 
a biologic experiment so that the radiations 
from the material itself will affect the course 
of the biologic activity. That, of course, is 
the thing which will have to be subjected 
to controls in the experiments, and so you 
can see that this is not a field that is going 
to be worked out overnight. 

There are many similar points to be 
taken into consideration and I think they 
will be considered and extensively de- 
veloped within the next few years when 
physicists are able to produce reasonable 
quantities of these new materials. 












































LOWER LOBE TUBERCULOSIS’ 


By MARTIN J. SOKOLOFF, M.D., Philadelphia 
From the Department for Diseases of the Chest of the Jefferson Medical College and Hospital 


tic procedures has greatly increased 

our knowledge of chronic pulmonary 
diseases. New and improved laboratory 
methods, bronchoscopy, biopsy technics, 
and serial roentgenographic observations 
have served not only as an aid to the earlier 
recognition of these conditions, but also 
to facilitate the identification of atypical 
disease manifestations. As a result of the 
additional knowledge gained through these 
sources, it has become necessary to revise 
certain fundamental concepts of chronic 
pulmonary diseases which, heretofore, have 
been regarded as almost axiomatic. This 
has been particularly true in regard to our 
understanding of the nature and localiza- 
tion of the initial lesion in progressive pul- 
monary tuberculosis of the reinfection or 
adult type. Formerly, it was believed that 
the first lesion in active tuberculosis al- 
most always began in or near the apex of 
the lung. We now know, however— 
mainly because of the observations of 
Assmann (1)—that this lesion frequently 
occurs in the lung below the level of the 
clavicle, and that the apex may be involved 
by extension from this lower focus. Most 
of these so-called “‘infraclavicular infiltra- 
tions” begin in the upper lobes, although 
they are also found in the middle or lower 
lobes (Fishberg, 2). 

Prior to the publication of Assmann’s 
observations in 1925, tuberculosis limited 
to the lower lobe of the lung was considered 
extremely rare. The earlier literature con- 
tains few references to such lesions and 
many of the older textbooks do not even 
mention them. Recently, however, con- 
siderable evidence has accumulated to 
indicate that lesions of this type are not 
uncommon. 

Because of the great variation in the fre- 
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2 Read before the Twenty-fourth Annual Meeting of 
the Radiological Society of North America, at Pitts- 
burgh, Nov. 28-Dec. 2, 1938, 


dbS9 


quency of lower lobe tuberculosis, as re- 
vealed by different surveys, its actual in- 
cidence is difficult to determine. For in- 
stance, Dufault (3) found one case (0.27 
per cent) among 365 patients with pul- 
monary tuberculosis and Reisner (4) found 
31 (0.68 per cent) in 4,494 patients. On 
the other hand, Ross (5) discovered 11 
(18.3 per cent) among 60 tuberculous 
nurses. Most investigators, however, re- 
port an incidence between these extremes. 
Thus, Hamilton and Fredd (6) discovered 
lower lobe lesions in 2.9 per cent of 349 
patients, while Weidman and Campbell 
(7) reported an identical incidence in 1,401 
patients. Vizwanathan (8) found pri- 
mary lower lobe involvement in 5.6 per 
cent of the males and 10 per cent of the 
females in a group of 638 tuberculous pa- 
tients. 

This investigation has been conducted 
primarily for the purpose of comparing 
the clinical and roentgenographic features 
of chronic tuberculous lesions, beginning 
in the lower lobes of the lungs, with those 
of the more common upper lobe variety. 
The records of all the patients admitted 
to the White Haven Sanatorium during 
the five-year period ending Sept. 1, 1938, 
have been reviewed. During this time, 
1,620 tuberculous patients were treated. 
This group included 215 anthracite coal 
miners who had combined anthracosilicosis 
and tuberculosis. Because of the dif- 
ficulty of localizing tuberculous lesions in 
the presence of extensive anthracosilico- 
sis, these men were not included in the 
study. Among the remaining 1,405 pa- 
tients there were 24 (1.7 per cent) in whom 
the tuberculous processes began in the 
lower lobes of the lungs. These atypically 
located lesions were found in six (0.7 per 
cent) of 905 males and in 18 (2.5 per cent) 
of 715 females who comprised the group. 

The ages of the patients ranged from 17 
to 50 years. Three were under 20 vears 
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of age, 15 were between 20 and 29 years 
of age, three were in the 30- to 39-year 
group, and three were over 5() years old. 

In 19 of the 24 patients, only one lung 
was involved by the tuberculous process. 
In 14 of these the lesion was limited to the 
right lower lobe and in five to the left. 
In five patients lesions were found in the 
lower lobes of both lungs, but even in this 
group the involvement was predominantly 
unilateral. 

In 13 patients the initial symptoms were 
cough, expectoration, and fatigue, all of 
which appeared gradually and increased 
in severity as the lesions progressed. In 
nine instances the onset was acute; two 
of these had hemoptysis. In the remaining 
seven patients, the onset was characterized 
by an acute febrile reaction which simu- 
lated either grippe or pneumonia. 

Tubercle bacilli were found in the spu- 
tum of all the patients. None of the group 
showed evidence of extra-pulmonary tuber- 
culosis; three had diabetes. 

Clinical Aspects.—In this survey, as in 
all others which have been reported to 
date, certain features of lower lobe tuber- 
culosis are evident. These are the higher 
incidence among female patients, the more 
frequent occurrence in the right lower 
lobe, and the tendency for the involve- 
ment to be unilateral. 

The symptoms and clinical course re- 
sulting from lower lobe tuberculosis are 
similar to those found in the usual upper 
lobe form. An important point of dif- 
ferentiation between these two forms of 
chronic pulmonary tuberculosis seems to 
be the rapidity with which lesions develop. 
Tuberculous lesions in the upper lobe as a 
rule develop slowly. Frequently they pro- 
duce slight symptoms which may be pres- 
ent for many months before they become 
severe enough to cause the patient to seek 
relief. On the other hand, the symptoms 
produced by tuberculosis beginning in the 
lower lobes appear more abruptly, and, as 
a result of this, the patients usually present 
themselves for treatment earlier in the 
course of the disease. Even in those in 
whom the onset occurs insidiously with 
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cough, expectoration, and fatigue, it js 
unusual to obtain a history of long standing 
symptoms. 

In almost a third of the patients, the 
illness began suddenly with fever, some- 
times preceded by a chill. The clinical 
picture in some instances resembled grippe 
and in others pneumonia. After a week or 
ten days, the symptoms became less in- 
tense and the temperature continued a 
degree or two above normal. Some cough 
and expectoration also remained. In 
several patients the resemblance to an 
acute infectious process was so marked that 
the specific nature of the condition was not 
recognized until suspicion was aroused by 
the persistence of the symptoms. ; 

The pulmonary lesions in these patients 
were predominantly exudative and they 
developed with remarkable rapidity. A 
frequent occurrence was the development 
of large cavities during the short period in 
which the condition simulated an acute 
infection. 

The physical signs varied with the extent 
and character of the lesion. In some 
cases, physical examination revealed very 
little in spite of extensive changes in the 
lung. In other individuals, especially in 
those in whom the onset was acute, bub- 
bling rales indicating softening, and classi- 
cal signs of excavation were found early 
in the course of the disease. 

In the majority of cases tubercle bacilli 
were found in the sputum in the initial 
examination. In a few of the patients, in 
spite of the presence of large cavities and 
the production of a large amount of spu- 
tum, bacilli were found only after repeated 
examinations. 

Roentgenographic A ppearance.—There is 
no typical roentgenographic picture of 
lower lobe tuberculosis. The lesion is most 
frequently located either close to the struc- 
tures at the root of the lung or in the upper 
third of the lower lobe. Unless the tuber- 
culous process involves the entire lower 
lobe, extension of the lesion into the ex- 
treme base of the lung is rare. 

Two distinct types of change are found. 
One is the result of infiltration and is seen 
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on the roentgenogram as a diffuse irregular 
density (Fig. 1). This resembles the 
changes produced by bronchiectasis, pneu- 
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than one is present. As pointed out by 
Gordon (11), these cavities are often thin 
walled, regular in outline, and frequently 





Fig. 1. 
Fig. 1. Tuberculosis of the right lower lobe, in a female, aged 26. 
resembles that produced by non-specific infection. 
Fig. 2. Cavernous tuberculosis of the right lower lobe, in a female, aged 23. 


Fig. 2. 
The diffuse area of increased density 


Important diagnostic fea- 


tures are the thin walled cavities, absence of fluid levels, and the absence of extensive changes in the surround- 


ing lung tissue. 


monitis, neoplasm, mycotic infections, or 
hemorrhage in the lung. The lesions may 
be located behind the heart and appear as 
a triangular shadow extending to the left 
of the heart with its base parallel to the 
diaphragm. These are similar to the tri- 
angular basal shadows described by Rich- 
ards (9) and also by Anspach (10), which 
occur as the result of atelectasis and bron- 
chiectasis. Unless distinct discrete tuber- 
cles can be seen among these shadows or 
in the area surrounding them, the exact 
nature of the lesions cannot be determined 
by roentgenographic study alone. 

The second type is characterized by 
cavity formation (Fig. 2). The cavities 
usually occur singly but occasionally more 


have no fluid level. In many instances the 
lung surrounding them is remarkably free 
from disease and as a result of this the 
cavity may stand out clearly in contrast 
to the rest of the well aerated lung. Le- 
sions of this nature must be differentiated 
from abscess. The absence of marked in- 
flammatory change in the lung surround- 
ing the lesion is characteristic of cavitation 
as seen in primary lower lobe tuberculosis. 
In abscess, extensive inflammatory changes 
in the surrounding tissue are common. 
Diagnosis. The recognition of tubercu- 


lous lesions situated in the lower lobe of 
the lung may be exceedingly difficult. 
This is due, in part, to the similarity be- 
tween the clinical and roentgenographic 
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aspects of this condition and those of other 


chronic pulmonary diseases, and, in part. 


to the fact that, in spite of extensive tissue 
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that tuberculosis is suspected even though 
physical examination reveals no abnormali- 
ties in the chest. Cough, expectoration, 
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Fig. 3-A 
acute, with pneumonia-like syndrome. 
could be found. 

wd 


Fig. 3-B. Same patient as is shown in Figure 3-. 


tion of diaphragm and disappearance of cavity. 


destruction, examination of the sputum 
may fail to show tubercle bacilli. 

Many investigators are of the opinion 
that no lesion in the lower lobe of the lung 
can be called tuberculous unless tubercle 
bacilli are found in the sputum. How- 
ever, Weidman and Campbell (7) believed 
that even if the sputum is negative, if 
there is a history of contact with tubercu 
losis and the symptoms and the roentgeno 
graphic appearance suggest tuberculosis, 
the lesion should be considered as such and 
treated accordingly. We agree with this 
view. 

Careful investigation of the symptoms 
is of the utmost importance. In many of 
the patients the symptom complex is such 


Tuberculosis in the right lower lobe in a female, aged 26. 
Artificial pneumothorax unsuccessful because no free pleural space 


B 


Cavity close to root area. Onset 


4 after phrenic nerve operation. Note marked eleva- 


and slight daily elevation of temperature 
are nearly always present. Two additional 
symptoms were found in the majority of 
the patients and, when present together, 
should direct suspicion to the character of 
the lesion. ‘The first of these is fatigue. 
This is in the nature of complete exhaus- 
tion and differs from the fatigue caused by 
other diseases. It usually comes on during 
the late afternoon and disappears com- 
pletely after the patient has rested for a 
short time. The second symptom which 
suggests tuberculosis is night sweat. This 
seems to be a fairly constant early manifes- 
tation of lower lobe tuberculosis. The 
sweats are not the severe variety seen in 
advanced tuberculosis, but are milder and 
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usually affect a limited part of the body, 
such as the neck and shoulders or the head. 
The combination of these symptoms with 
roentgenographic localization of changes in 
the lower lobe of the lungs should be con- 
sidered presumptive evidence of lower lobe 
tuberculosis. 

The importance of keeping tuberculosis 
in mind when dealing with chronic lesions 
in the lower part of the lung must be em- 
phasized. Repeated examinations of the 
sputum for tubercle bacilli should be made 
in all patients having such lesions. If the 
sputum is negative, the patient should be 
examined bronchoscopically and the bron- 
chial secretions removed during this pro- 
cedure should be examined for acid-fast 
bacilli. 

Treatment.—Because tuberculous proc- 
esses which begin in the lower lobe are 
predominantly unilateral, collapse therapy 
is the treatment of choice. Of the 24 pa- 
tients in this series, 18 were treated by this 
method. In 13 of these, artificial pneu- 
mothorax was induced, while in three others 
the pneumothorax was _ supplemented 
by phrenic nerve interruption. In the 
two remaining patients in whom no free 
pleural space was found, temporary phrenic 
nerve paralysis produced adequate col- 
lapse (Figs. 3-A and 3-B). 

Despite the fact that induced paralysis 
of the diaphragm in the treatment of tu- 
berculosis is regarded with disfavor by 
many clinicians at the present time, it is 
of definite value in the treatment of tuber- 
culosis of the lower part of the lungs. As 
a result of this procedure, the force of the 
compressing agent, namely, the elevated 
hemidiaphragm, is exerted directly upon 
the diseased part of the lung, thereby af- 
fecting a variety of selective collapse. It is 
particularly beneficial in patients in whom 
the onset has been acute, since in this group 
there often is extensive obliteration of the 
pleural space which precludes the induction 
of artificial pneumothorax. 

If the required amount of compression 
cannot be obtained by these measures, 
pnheumoperitoneum may be instituted. 
Diaphragmatic elevation obtained by this 


LOWER LOBE TUBERCULOSIS 593 






method may be sufficient to exert a decided 
effect upon the diseased area. 

If these more conservative measures fail 
to close the cavities, selective thoraco- 
plasty may be performed as described by 
Freelander (12). This consists in the re- 
moval, in multiple stages, of all the lower 
ribs, beginning below and including the 
two ribs above the lesion. 

Comment.—In the light of recent evi- 
dence, chronic pulmonary tuberculosis in 
which the lesions are limited to the lower 
lobes can no longer be considered a rarity. 
Most observers agree that lower lobe 
localization of the pathologic processes 
occurs in a small but significant percentage 
of tuberculous patients. 

In some patients, certain features sug- 
gest that allergy to tuberculo-protein may 
be an important factor in the development 
of tuberculous lesions in the lower part of 
the lung. This is particularly true in those 
in whom the condition appears precipi- 
tously with an acute febrile reaction. In 
this group, violent systemic disturbance 
and necrosis in the lung with rapid cavity 
formation are probably manifestations of a 
high degree of tuberculin allergy. 


SUMMARY 


1. In a series of 1,405 tuberculous 
patients, 24 (1.7 per cent) had lesions 
which in the beginning were confined to 
the lower lobes of the lungs. 

2. This variety of tuberculosis was 
found more frequently in women, the nght 
lower lobe was most often involved, and, 
in most cases, the lesions were unilateral. 

3. In this form of tuberculosis an acute 
onset and the rapid development of cavern- 
ous lesions are common. 

+. Repeated examination both of the 
sputum and the bronchial secretions ob- 
tained directly through the bronchoscope 
may be necessary before tubercle bacilli are 
found, 

5. The roentgenographic features are 
not characteristic. 

G. Diagnosis is made primarily by the 
symptoms, localization of the lesion in the 
lower lobe, and sputum examination. 
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7. Because of the tendency of the proc- 
ess to remain unilateral, collapse therapy is 
the treatment of choice. 

8. Allergy to tuberculin may be an 
important factor in the production of lower 
lobe tuberculosis. 

255 So. Seventeenth St. 
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: =HE basis of effective tuberculosis 
ge control is a sound case-finding pro- 

gram. Such a program must meet 
certain fundamental requirements. First 
, and foremost, it must result in the dis- 
covery of an increasing proportion of the 
estimated number of cases of tuberculosis 
in the community. Second, it must lead 
to the finding of the majority of these cases 
in the minimal stage of disease. If this 
e latter aspect of the program is not realized, 
j the effectiveness of the treatment facilities 
of the community, as Drolet (1) has so 
strikingly shown, will be sharply limited. 
Not only are we unable to cure a large 
proportion of the advanced cases of tuber- 
culosis, but we cannot protect society 
from them, for, at the time they are first 
discovered, they have already disseminated 
their disease. The Bureau of Tuberculosis 
of the Department of Health, of New York 
City, has always accepted a case-finding 
program with these dual objectives as its 
j primary responsibility. 

Until recently, we, in common with 
other similar organizations, faced this 
problem solely in the traditional manner. 
We set up a city-wide system of district 
clinics, which examined a steadily increas- 
a ing number of individuals annually. These 
facilities were confined to the study of 
those persons referred to us because of a 
history of contact with tuberculosis or 
symptoms suggestive of the disease. Every 
requirement for the adequate investiga- 
tion of these cases has been met. Each 
clinic has been staffed by trained chest 
specialists. X-ray and sputum examina- 
tions have been made available to all of 
our units. A routine calling for the use 
of these diagnostic aids in every patient 
over 15 years of age and the graded tuber- 
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culin testing of every child under the age 
of 15, with x-ray examination of all posi- 
tive reactors, has been in effect. Our 
generalized district nursing service has 
been trained to refer all suitable individuals 
to us, and private physicians have been 
encouraged to use our facilities for their 
patients freely. All contacts have been 
periodically re-examined and re-x-rayed. 
Through these efforts, in 1937, we ex- 
amined more than 45,000 individuals and 
made over 70,000 chest x-ray films in our 
regular clinics. Yet we failed to satisfy 
our second criterion for sound case finding, 
as less than half of the new cases of tuber- 
culosis were discovered in the minimal 
stage of the disease. 

It has become steadily more apparent 
that the failure to find early cases lay in 
the method, and not in its execution. Ex- 
amination of contacts and suspects was 
not enough. Cases discovered in this 
group were more apt to be in the advanced 
than the minimal stage of the disease. If 
early tuberculosis were to be found, we 
must look for it among those without his- 
tory or symptoms—the apparently healthy 
population. 

In 1933, the opportunity for a study of 
this type first presented itself. Through 
the co-operation of the State Temporary 
Emergency Relief Administration, the As- 
sociation for Improving the Condition of 
the Poor, the Milbank Memorial Fund, 
and the National Tuberculosis Associa- 
tion we were able routinely to examine by 
x-ray more than 20,000 individuals on 
home relief, in New York City. These 
studies have been previously reported by 
Barnard (2) and Downes (3) and will not 
be discussed in detail here. These in- 
vestigators found 2,047 new cases of pul- 
monary tuberculosis, at least half of which 
were clinically significant. Most of the 
others were in need of continued super- 
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vision. Most important of all, about 75 
per cent of the cases were discovered in 
the minimal stage of the disease. With 
the co-operation and assistance of the 
WPA, we have steadily extended our ac- 
tivities in this field. At the present time, 
it is a definite part of our case-finding pro- 
gram, occupying an increasingly more 
prominent place in our work. This paper 
is an analysis of the examination of over 
73,000 apparently healthy individuals 
routinely x-rayed during the twenty months 
from January, 1937, to September, 1938. 

When these group examinations were 
started, our first problem was the choice 
of a method. Certain requisites had to be 
met. The procedure must accurately diag- 
nose tuberculosis in the minimal stage, 
which can be done only radiologically; 
it must be adapted to the rapid examina- 
tion of large numbers of individuals; it 
must be possible to carry out the studies 
in central locations, such as schools, in- 
stitutions, or clinics, and to move readily 
from one location to another; the results 
must be of good technical quality, readily 
capable of interpretation and review, and 
the cost must be low. 

Several methods were considered. These 
included tuberculin test screening, fluoros- 
copy, X-ray examination on celluloid film, 
and the rapid roll-paper method. 

Tuberculin test screening was rejected 
because of the difficulty of securing per- 
mission for injection, the necessity for 
several visits by the patient, and the fail- 
ure to detect non-tuberculous conditions. 
In the groups of older individuals, 50 per 
cent or more are positive and, therefore, 
tuberculin test screening is of little value. 
Fluoroscopy had the disadvantages of be- 
ing incapable of review and of doubtful ac- 
curacy, technically, and was difficult to 
utilize in large groups in short periods of 
time. X-ray examination on celluloid 
film with stationary or portable equipment 
was limited in the rapidity with which large 
numbers of persons could be examined; 
and, it was too costly. Only the roll- 
paper method satisfied all of our require- 
ments and it was adopted. We have con- 
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tinued to use it in this type of work and 
have found it completely satisfactory jn 
over 100,000 group x-ray examinations 
done during the past five years. All of the 
material presented in this paper is from 
surveys performed by this method. 

Our next problem was the choice of the 
groups to be studied. We were guided in 
this by several principles which we con- 
sidered essential to sound tuberculosis case 
finding. The most important was to look 
for tuberculosis where one would expect to 
find it. Second, the groups studied should 
be such that the discovery and subsequent 
treatment of the afflicted individuals will 
materially aid in the protection of other 
members of the community. In choosing 
our groups, we were guided by mortality 
and morbidity statistics on the incidence 
of tuberculosis by age, sex, race, and eco- 
nomic status. Many of our surveys were 
sampling studies, done in an attempt to 
determine which groups would satisfy our 
requirements. Among those so examined 
were pre-adolescent children, high school 
and university students, applicants for 
employment in the Health and Fire De- 
partments, persons suffering from venereal 
disease, homeless and non-settled males, 
prisoners, and the population on home re- 
lief in certain sections of New York City. 
Some of these groups were unproductive, 
and we have not continued mass examina- 
tions among them. The four groups to be 
discussed—the high school students, the 
home relief population of Harlem, the 
prisoners, and the homeless males—have 
been selected because they illustrate many 
basic features of this type of work and 
present findings of particular interest and 
significance. 

The other major problem that con- 
fronted us was the adequate care and follow- 
up of the cases discovered. The first step 
was accurate diagnosis and classification. 
All survey films were read by a group of 
trained chest specialists who selected and 
classified the cases with lesions. Since 


December, 1937, this has been done uni- 
formly in accordance with an x-ray code 
specially designed for the purpose. The 
















































Vol. 34 ROBINS AND EHRLICH: 


positive films were reviewed by members of 
the supervisory staff of the Bureau, all of 
whom have had considerable experience in 
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charged. A complete analysis of the dis- 
tribution of active and inactive tuberculosis 
in the groups examined is presented in 
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of one of the authors (D. E. E.). 

The cases in which a tentative diagnosis 
of tuberculosis was made were then checked 
against the Central Record File, a roster 
of all known individuals with tuberculosis 
in New York City. In this way the cases 
known to be under medical care were elim- 
inated. Our efforts were centered on the 
residuum, the new cases of tuberculosis. 
In the preparation of the survey identifica- 
tion cards, it had been determined which 
individuals were under the care of a private 
physician. Those who had so indicated 
were referred back to their own doctor 
for future supervision, and a detailed re- 
port of our findings and recommendations 
was sent him. The individuals who were 
unable to afford private medical service 
became our responsibility. We attempted 
to determine the clinical activity of these 
cases by detailed observation, using physi- 
cal examination, sputum tests, and serial 
x-ray study. The patients with active 
lesions were hospitalized in one of the city 
tuberculosis institutions, and the prisoners 
were treated on the tuberculosis service of 
the Correction Hospital. The patients 
with lesions of doubtful or low grade clini- 
cal activity were referred to our district 
clinics for periodic observation. Those 
persons with healed lesions were dis 


losis case-finding study, many other 
conditions were encountered. These in- 
cluded abnormalities of the lungs, pleura, 
heart and great vessels, mediastinum, and 
diaphragm. The incidence of these lesions 
and of certain congenital anomalies and 
of normal variants was determined. 

High School Groups.—Our first group, 
the high school population, was composed 
of 14,177 individuals from four institu- 
tions. In 4A, a girls’ school in Harlem, 
with a 43 per cent Negro enrollment of low 
economic level, not quite 2,300 pupils were 
x-rayed in two studies. In B, a boys’ 
school, with a predominantly Italian en- 
rollment of a higher economic level than 
A, 1,900 pupils were examined. In the 
third school, C, located on the lower East 
Side of New York, 5,200 boys and girls 
were x-rayed. Those examined in this 
school were almost equally divided by sex, 
the males constituting 53 per cent of the 
total. The students were predominantly 
Jewish and of a higher economic level than 
those in school B. In school /), 4,800 boys 
were x-rayed in two studies. These boys 
were drawn from all races and all parts of 
the city, and their economic status was the 
highest of any group represented. Forty 
per cent of school A, and 90 per cent of 
schools B, C’, and /) were x-rayed. 
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Tuberculosis in the high schools pre- 
sented a less serious problem than we had 
anticipated. In our group of over 14,000 
pupils, 52 cases of chronic pulmonary 
tuberculosis were found—a rate of four 
cases per thousand. Three of the 52 were 
discovered to be previously known cases 
of tuberculosis, and were classified as ar- 
rested. The majority of the cases were 
found among older students, more than 
three-fourths occurring in pupils over the 
age of 16 years. Striking differences were 
also noted in the distribution by sex. Only 
25 cases were found among the boys, the 
remaining 27 cases occurring in girls. As 
the boys constituted 70) per cent of the en- 
tire group x-rayed, the rate in females was 
2.5 times that in males. A similar dis- 
parity was noted in racial distribution. 
The Negro students represented only about 
10 per cent of the entire group, yet con- 
tributed almost 25 per cent of all the cases 
discovered. Most striking, however, was 
the variation in rate in relation to the eco- 
nomic level of the school population. School 
A, with a large Negro enrollment of low 
economic level, had a rate of eight cases per 
thousand. School J), with students from 
the relatively highest income group, had 
only one case per thousand. The other 
two schools, B and C, fell halfway between 
the two extremes in both economic status 
and incidence of tuberculosis. A _reca- 
pitulation of these findings is shown in 
Table I. 

Thirty-five of the new active cases of 
tuberculosis were in the minimal stage, 
twelve in the moderately advanced stage, 
and only two in the far advanced stage of 
disease. Interestingly both of the far ad- 
vanced cases occurred in Negro girls. Most 
of these individuals have been placed under 
treatment, either with their own private 
physic‘an or in municipal tuberculosis in- 
stitutions. 

The incidence of healed primary tuber- 
culosis was also determined. Calcifica- 
tion ‘n the parenchyma or hilar region was 
considered evidence of primary infection. 
We have not undertaken a detailed analysis 
of our findings as only single postero-an- 
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terior films were employed, but in the en- 
tire high school group approximately 5 per 
cent showed such shadows. No cases 
with soft lesions suggestive of active pri- 
mary infection were encountered. It is of 
interest that in approx mately 6,000 cases 
receiving a tuberculin test with 0.1 mgm. 
of old tuberculin and an x-ray film made 
simultaneously, less than 1 per cent showed 
calcification in the absence of a positive 
Mantoux reaction. 

With the exception of abnormal cardiac 
silhouettes, little else of importance was 
found in the routine survey of the high 
school group. Ninety-nine students pre- 
sented a cardiac outline of abnormal con- 
figuration, an incidence of 0.7 per cent. 
On further investigation, many of these 
cases were found to be of no clinical signifi- 
cance, and some gave a history of pre- 
vious cardiac disease. A certain propor- 
tion were previously undiagnosed cases of 
cardiac pathology and these were referred 
for medical care. Other pathologic con- 
ditions of the lungs, such as pneumonia 
and bronchiectasis, and disorders of the 
bones and mediastinum were so few as to 
be of slight significance. The incidence 
of these conditions, and of congenital 
anomalies is shown in Table II. Among 
the latter are included anomalies of the 
ribs, dextrocardia, eventration or hernia 
of the diaphragm, and accessory lobes of 
the lung. 

IIlome_ Relief Population Our _ next 
group, the largest examined in these sur- 
veys, was drawn from the home relief pop- 
ulation of Harlem. Harlem was chosen 
for this study of people on Home Relief 
because its inhabitants are predominantly 
Negro and Porto Rican, the races with the 
highest tuberculosis mortality in New 
York. Living conditions in this area of 
the city are bad, overcrowding and mal- 
nutrition being common, not only among 
the Negro population but among the whites 
as well. For these reasons we felt that a 
survey of this group would satisfy the 
principles in sound case finding of ‘ooking 
for tuberculosis where you expect to find 
it, and where its discovery will materially 
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aid in the protection of other members of 


During the 18-month period from Dec. 
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incidence of tuberculosis with age is ob- 
served in women, the rate ranging from 
-2.6 to 5.1 per cent, with the percentage of 









































15, 1936, to May 15, 1938, 53,237 individu- 


als were x-rayed. 


The average age of 


the entire group was 36.3 years, and 67 
per cent were between the ages of 23 and 
50. Forty-two per cent of the population 
was male, and 58 per cent female, and 
there was no significant difference in the 
average age of the two sexes. 
mately 37,000 Negro and 9,800 white per- 
sons were included in the survey. The 
remaining 6,500 individuals were classified 
and were of mixed 


as “race unknown,’ 


Approxi- 


extraction. A large part of the white popu- 
lation and almost all of those of unknown 
race were Porto Rican. 


Among the 5 


13,000 individuals examined, 


2,159 cases of chronic pulmonary tuber- 
culosis were found, an incidence of 4.1 per 


cent. 


Three-fourths of the new cases of 


tuberculosis were active, the remainder 


arrested. 
was 5.2 


The morbidity rate in males 
per cent, in females 3.2 per cent, 


but more arrested cases occurred among 


the males. 


The incidence of tuberculosis 


in men begins to rise from a rate of 3.3 
per cent at the age of 20, and increases 
steadily to a maximum of 10.7 per cent at 


the age of 65. 


This is not due entirely to 


an increase in the proportion of arrested 
cases in the older age groups, as the same 
rise with age is noted if only active tuber- 
culosis is considered. No such increase in 
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active tuberculosis remaining between 2.2 
and 3.4 per cent. 

Five hundred and eighty-two cases were 
discovered in the white population, of 
which 448 were active, and 1,321 cases in 
the Negro population, 982 of which were 
active. The ratio of active tuberculosis in 
the two races was +.5 per cent in whites 
to 2.7 per cent in Negroes. When the 
racial groups were further divided by sex, 
a more striking difference was discovered. 
The incidence of active tuberculosis in 
white males was 5.7 per cent, in white fe- 
males 3.3 per cent. The incidence in Ne- 
gro males was 3.4 per cent, and in Negro 
females 2.2 per cent. The percentage of 
arrested tuberculosis in the four groups 
varied from 1.8 in white males to 0.8 in 
Negro females (Table III). The Porto 
Ricans of mixed racial stock showed an in- 
cidence of tuberculosis between that of the 
white and Negro populations throughout 
the series. 

Seventy-three per cent of the active 
‘ases of tuberculosis were in the minimal 
stage, 16 per cent in the moderately ad- 
vanced stage, and 8 per cent in the far ad 

vanced stage of disease when discovered. 
In males the incidence of minimal lesions 
yas 69 per cent and in females 7S per cent. 
In all four subdivisions by race and sex 
more than 64 per cent of the lesions were 


600 


minimal in extent, and the percentage of 
far advanced tuberculosis did not exceed 
12 per cent. Hospital care was provided 
for a large proportion of these patients, 
and many others were referred back to 
their private physicians for future super- 
vision. The majority are being observed 
in our clinic service. 

Evidence of healed primary tuberculosis 
was found in 5.0 per cent of all the persons 
examined. No significant changes in the 
distribution of these lesions by age, sex, or 
race were noted. 

In a series of 16,960 individuals consecu- 
tively x-rayed, a record of the occurrence 
of certain non-tuberculous conditions was 
kept. The most important of these were 
abnormal cardiac silhouettes. 

Cardiac outlines suggestive of organic 
disease of the heart or aorta were found in 
407 (2.4 per cent) of all cases, and were pres- 
ent in almost equal ratio in males and fe- 
males. The distribution of this finding by 
age was almost identical in both sexes. 
The incidence of abnormal cardiac sil- 
houettes rose in the early years to a peak 
in the age group from 25-30, following 
which there was a slight fall. A more 
gradual secondary rise then occurred which 
was continued throughout the later years 
of life. The curves for the Negro popula- 
tion conformed to this general pattern 
exactly. The number of cases in the white 
population was too small to be plotted by 
age distribution. Seventy per cent of the 
lesions occurred in Negroes, and 30 per cent 
in whites. 

Non-tuberculous lesions of the lung, 
such as bronchiectasis, pneumoconiosis, 
neoplasm, marked fibrosis, and pulmonary 
emphysema, were found in 153. cases. 
Sixty-seven occurred in males, and 66 in 
females, an incidence of 0.8 per cent in 
both sexes, which varied little between the 
Negro and white populations. The ma- 
jority of these lesions occurred in individu- 
als over 40 years of age. 

Abnormalities of the bones, such as 
fractures, post-operative changes, and scoli- 
osis, were observed in 482 cases, or 2.8 per 
cent of all those x-rayed. The majority 
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of these occurred in males, and in individy- 
als over 40. The incidence of these con- 
ditions was higher in the white population, 

Congenital anomalies of the bones, 
principally fused, forked, cervical, and 
rudimentary ribs, were present in 279 per- 
sons, or 1.6 per cent of the entire group. 
Two cases of dextrocardia and 38 cases of 
eventration or hernia of the diaphragm 
were also detected. Two hundred and 
fourteen individuals had anomalous fis- 
sures of the lungs, 32 of which were due to 
azygos lobes and the remaining 182 to in- 
ferior accessory lobes. The incidence of 
the fissure of the azygos lobes was 0.2 per 
cent (Table IT). 

In this study an attempt was made to 
determine the frequency with which the 
fissure between the upper and middle lobes 
of the right lung appears on the x-ray film 
of apparently healthy individuals. It was 
clearly visible in 5,172 cases, or 30 per cent 
of all roentgenographs taken in the study, 
and we regard it as a normal variant and 
not an evidence of previous inflammatory 
disease. 

Prison Population.—Our studies of the 
prison population were carried out on 
about 2,500 individuals, approximately 
2,000 of whom were males. The men were 
equally divided into two groups, the so- 
called ‘‘long termers”’ and “‘short termers.” 
The “long termers’’ were, of course, men 
committed for more serious offenses, with 
prison sentences ranging from six months 
to three years. For the most part they 
were young men, the average age being 38 
years, and three-fourths were white and 
native born. The economic status of this 
group varied considerably. 

The ‘short termers’’ were men com- 
mitted for less serious offenses—such as 
vagrancy and disorderly conduct—and 
their maximum sentence was six months. 
This group was older than the “long 
termers,” averaging 43 years in age. Al- 
most 80 per cent were white, and slightly 
more than half were native born. The 
“short termers’’ came from the lowest 
economic stratum, many of them being 
vagrants with no means of support. The 
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women studied were all inmates of the 
House of Detention, and were serving in- 
determinate prison sentences. Their aver- 
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arrested in the older men. A recapitula- 
tion of our findings in this group is shown 
in Table IV. 








INCIDENCE OF ACTIVE AND ARRESTED PULMONARY 
TUBERCULOSIS BY COLOR AND SEX—X-RAY 
SURVEY HOME RELIEF POPULATION 
IN NEW YORK CITY 1937-38 
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age age was only 32 years, and 6() per cent 
were Negroes. 

In the analysis of our findings we have 
combined the results in the two groups of 
men, and will present them conjointly. 
In 1,992 male prisoners, 262 cases of 
chronic pulmonary tuberculosis were dis- 
covered, an incidence of 13.2 per cent. 
More than half the cases were clinically 
active, the remainder being classified, on 
the basis of further observation, as ar- 
rested. The greatest number of cases was 
discovered in men between the ages of 45 
and 50 years, but the highest morbidity 
rate in any given five-year period occurred 
in the 65- to 70-year group. The white 
prisoners constituted almost 90 per cent of 
the cases and the Negroes only 7.6 per cent, 
although 22 per cent of the entire prison 
population was Negro. If only active tu- 
berculosis is considered, eight cases were 
found in each 100 white prisoners to three 
discovered in a similar number of Negro in- 
mates. A greater number of cases was dis- 
covered among the short term prisoners 
than among those committed for longer 
periods. This is presumably related to 
the fact that the former group were older 
and came from a lower economic level. 
The difference was less marked as regards 
the incidence of active pulmonary tuber- 
culosis, many more of the lesions being 
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Fifty-seven per cent of the active cases 
found were in the minimal stage, 31 per 
cent in the moderately advanced stage, 
and less than 12 per cent in the far ad- 
vanced stage of tuberculosis when first 
discovered. This distribution was little 
affected by age. Interestingly enough, 
of the 13 active cases in Negroes, 9 (70 per 
cent) were in the minimal stage, and only 
one had a far advanced lesion. 

The incidence of shadows characteristic 
of healed primary tuberculous infection in 
this group was higher than in our previous 
studies. It was observed in 168 cases 
(8.4 per cent) of the entire prison popula- 
tion. 

Abnormalities of the cardiac outline 
significant of organic disease of the heart 
or aorta were found in 157 cases—one of 
every 12 male prisoners x-rayed. The 
greatest number of cases was discovered 
in men between the ages of 45 and 50, the 
average age of those affected being 46 
years. The same rate of abnormal cardiac 
silhouettes was found in white and Negro 
inmates, but whereas only 13 per cent of 
the white prisoners with heart disease were 
under 40, 50 per cent of the Negroes so 
afflicted were under this age. This is un- 
doubtedly related to the greater preva- 
lence of syphilis among the Negro popula- 
tion. 








602 RADIOLOGY 


Pulmonary lesions other than tuber- 
culosis were found in 5 per cent of the male 
prisoners. Included in this category were 
cases of bronchiectasis, pneumoconiosis, 
pulmonary fibrosis, and marked emphy- 
sema. As was to be expected, the ma- 
jority of these lesions occurred in older 
men. Of the 100 cases of this type dis- 
covered, only five were found in Negro 
inmates. 

The other conditions encountered in 
the course of this survey were of minor 
significance. One hundred forty-nine cases 
(7.5 per cent) of the population had ab- 
normalities of the bony cage, three-fourths 
of which were old fractures of the ribs. 
Sixty-eight congenital anomalies were dis- 
covered, all but two of which were anoma- 
lous ribs or accessory iobes of the lungs 
(Table II). 

The study of the 485 women prisoners 
at the House of Detention revealed a quite 
different picture. In this group 16 cases 
of pulmonary tuberculosis were found, of 
which six were considered clinically active. 
The total incidence of tuberculosis in 
women was 3.3 per cent, and of active 
disease only 1.2 per cent. The cases were 
too few in number to draw any significant 
conclusion as to age or color distribution. 
Five of the six patients with active disease 
had minimal lesions, and one was in the 
far advanced stage. Treatment for these 
patients was provided in a municipal tu- 
berculosis institution. 

Healed primary tuberculous lesions were 
noted in 13.8 per cent of the women. 

Cardiac abnormalities were also less 
frequently found, but the difference be- 
tween the sexes was less striking. Thirty- 
one cases with abnormal cardiac outlines 
were discovered, 15 in white and 16 in 
Negro prisoners. As in males, the ma- 


jority of the cases in the white population 
occurred after the age of 40, and in the 
Negro population before that age. The 
disparity in age incidence in the two races 
was even greater than in male prisoners 
and is to be attributed to the relative in- 
frequency of syphilitic heart disease in 
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white females, and its not uncommon oc- 
currence in Negro women. 

Other conditions encountered in female 
prisoners were so few in number that no 
analysis will be given. They are com- 
bined with the findings in male prisoners 
under the common headings in Table II, 

Homeless Men.—Our fourth group, that 
of homeless men, was chosen because the 
tuberculosis problem in these men is of the 
first magnitude. The division for Trans- 
ient and Non-settled Males of the Depart- 
ment of Welfare, of New York City, has 
under its jurisdiction about 30,000 individ- 
uals annually. The great majority are 
residents of New York who have never 
established settlement by remaining con- 
tinuously in the city for one year without 
receiving public assistance. Most of them 
spend only part of the year in the city, 
leaving during the summer months to en- 
gage in migratory labor. Others remain 
here constantly. Only a few are real 
transients with an established legal resi- 
dence elsewhere. While in New York 
City the men receive assistance from the 
Department of Welfare in the form of 
board and lodging. The lodging consists 
of a bed in one of the municipal shelters or 
in a commercial hotel. During the day 
the men come and go, sitting in parks, 
visiting public buildings and places, and 
freely mingling with the rest of the com- 
munity. From time to time many secure 
odd jobs, usually at food handling. Clinic 
supervision of this population is difficult, 
and medical care can be administered only 
in an institution. For these reasons the 
spread of communicable disease, and, in 
particular, tuberculosis, by this group is a 
major public health hazard. 

With these facts in mind, several sur- 
veys of the homeless men were undertaken 
this year. Through the co-operation of 
the Department of Welfare, 3,643 men 
were x-rayed in three studies. Eighty- 
seven per cent of the group were white, 
and 12 per cent Negro. Although the 
average age of the entire group was 50), 
more than half of the white males were over 
this age, whereas almost four-fifths of the 
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Negro males were below 50. The cases of 
tuberculosis found numbered 586, an in- 
cidence of 16.1 per cent. One-third of the 
cases were considered active; the re- 
maining two-thirds arrested. Of the 188 
cases of active tuberculosis, 175 occurred 
in white males, and only 13 among the 
Negroes. The incidence of active tuber- 
culosis in the white population was 5.5 
per cent and in the Negro population 
2.9 per cent, and the number of cases 
of tuberculosis found corresponded to the 
number of individuals of that race x- 
rayed in any age group. Of the arrested 
cases found, 97 per cent were in white men, 
and here the age distribution appeared to 
be the decisive factor, as the incidence of 
arrested tuberculosis increased steadily 
with the age of the men examined. All 11 
arrested cases in Negroes occurred in men 
under 59 years of age, whereas only 55 per 
cent of the 387 arrested cases in whites 
were found in men below this age (Table 
V). 

The distribution of the active cases of 
tuberculosis, by stage, followed the same 
general pattern as in other surveys. 
Forty-five per cent were minimal, 40 per 
cent moderately advanced, and 15 per 
cent far advanced in extent. Three of the 
13 Negro males with active tuberculosis 
had far advanced lesions. A large pro- 
portion of the individuals with active 
tuberculosis were hospitalized on the wards 
of municipal tuberculosis institutions. 

X-ray evidence of healed primary infec- 
tion was found in one out of every six men 
examined, frequently together with a 
lesion of the reinfection type. 

Abnormalities of the cardiac outline 
were noted in 142 cases, an incidence of 
3.9 per cent. The ratio of impairment in 
whites and Negroes was about the same, 
but the rates at different ages varied con- 
siderably. Half of the Negroes with car- 
diovascular pathology were under the age of 
49, while only one-sixth of the whites simi- 
larly affected were below this age. Tor- 
tuosities of the great vessels were com- 
monly encountered in older men and were 
disregarded, only enlargement of the heart 


GROUP X-RAY SURVEYS 


603 





shadow and aneurysmal dilation of the 
aorta being recorded in this study. Asa 
result, the incidence of cardiac pathology 
is low. 

Other types of pulmonary lesions were 
present in 195 cases (5.4 per cent) of the 
group examined. The majority of these 
conditions occurred in older men, and were 
of little clinical significance. 

Pathologic conditions of the bones were 
noted in 418 (11.5 per cent) of the films. 
More than half of these were healed rib 
fractures. In an additional 90 (2.5 per 
cent) of the cases, anomalies of the bones 
were present. Two cases of dextrocardia 
and five cases of eventration or hernia of 
the diaphragm were discovered. Anoma- 
lous fissures of the lung were found in 
58 cases, an incidence of 1.9 per cent (Table 
II). In addition, a certain number of 
pathologic conditions of the soft tissues, 
foreign bodies, etc., were encountered. 
No tabulation of these findings has been 
made. 

Discussion.—Before discussing tubercu- 
losis in the entire population studied, we 
should like briefly to review our findings 
on non-tuberculous conditions, based on 
37,257 x-ray examinations. 

Abnormal configurations of the heart 
or aorta were found on the initial roentgen- 
ograph of 973 ind-viduals, an incidence of 
2.6 per cent. The frequency of this con- 
dition increased with the age of the group 
studied, irrespective of sex or race. Since 
in many of these cases subjected to a com- 
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plete cardiac study our findings were con- 
firmed, and the age distribution of our 
cases closely parallels the accepted stand- 
ards for the frequency of cardiac disease, 
it is our feeling that the results are of 
significance. The incidental finding of 
cardiac pathology in more than two out of 
every 100 apparently healthy persons x- 
rayed seems sufficient justification for the 
universal use of a roentgenographic method 
in a tuberculosis case-finding program in 
adults. 

Pathologic conditions of the bones were 
discovered in 1,160 cases, 3.1 per cent of all 
persons x-rayed. The single most common 
type of bone lesion was healed fracture of 
the ribs which made up more than half of 
the bone pathology in the studies on pris- 
oners and homeless men. Scoliosis was 
also frequently discovered, particularly in 
older individuals. A few cases with post- 
operative bone changes, cysts, and tumors 
of the ribs were also observed. 

Of 37,257 individuals examined, 442 
(1.2 per cent) had chronic non-tuberculous 
pulmonary conditions. The incidence of 
these lesions was greater in men and in 
older persons. 

Congenital anomalies were found in al- 
most 1,200 individuals. More than half 
such anomalies were bone conditions, such 
as fused, forked, cervical, and rudimen- 
tary ribs. The incidence of bone anoma- 
lies in the entire population examined was 
1.7 per cent. 

Six cases of dextrocardia, most of them 
with situs inversus, were found in 37,257 
persons x-rayed, an incidence of 0.02 per 
cent. This agrees closely with the obser- 
vations of Adams and Churchill (4), who 
found one case in 8,000 autopsies, at the 
Massachusetts General Hospital, and 
Guenther (5), who discovered three cases 
in 22,000 postmortems. This is consider- 
ably higher than the incidence discovered 
by clinical examination as reported by both 
these authors. 

Eventration or hernia of the diaphragm 
was present in 51 individuals (0.14 per 
cent). Our incidence of this finding was 
almost three times that reported by New- 
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comet and Spackman (6) as an incidental 
finding in 17,000 chest and gastro-intestinal 
X-ray examinations. 

Anomalous fissures of the lungs were ob- 
served in 526 cases (1.4 per cent) of all 
persons studied. The vast majority of 
these were produced by the inferior ac- 
cessory lobe. In our largest study, we 
found 32 azygos lobe fissures in 17,000 
films, an incidence of 0.2 per cent. This 
is considerably lower than the incidence of 
0.8 per cent reported by Soper (7) but more 
nearly agrees with the estimates of Matter 
and Coope and Zanadowski quoted by 
Soper. 

The most significant of our findings deal 
with the incidence and distribution of 
tuberculosis in over 73,000 apparently 
healthy individuals. In over 14,000 high 
school children, active tuberculosis was 
found in 0.4 per cent. This is in close 
agreement with most recent observations 
on the incidence of tuberculosis in the high 
school group (8, 9, 10). In one recent re- 
port (Hetherington, 11), an incidence of 
reinfection tuberculosis five times as high 
as that noted in our studies was found in 
1,200 high school pupils. The difference 
between this figure and the findings in 
other studies was attributed to discrep- 
ancies in the interpretation of the film as 
well as geographic variations in the inci- 
dence of disease. Since the films in our 
surveys were read and reviewed by several 
chest specialists well acquainted with the 
significance of small, asymptomatic in- 
filtrations in adolescents, we are inclined 
to attribute the differences almost entirely 
to geographic factors. 

The incidence of 3.1 per cent active pul- 
monary tuberculosis in the home relief 
population is in close agreement with re- 
sults previously obtained in New York 
City. In the studies of Barnard and 


Downes, already referred to, significant 
tuberculous lesions were found in from 
1.5 to 3 per cent of the population. Ina 
more recent study reported by Edwards 
(12), an incidence of 1.6 per cent active 
tuberculosis was noted. Surveys reported 
by Martin, Pessar, and Goldberg (13) and 
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Fellows (14) on selected groups of ap- 
parently healthy individuals have shown 
from 2 to 3.6 per cent with evidence of 
pulmonary tuberculosis. 

The highest incidence of active tuber- 
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between the ages of 65 and 75. The inci 
dence of arrested pulmonary tubercu- 
losis increases slowly until the age of 45 
is reached, then rising rapidly in the last 
four decades of life. 
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culosis was obtained in prisoners, 5.9 per 
cent of whom showed significant lesions. 
Since the prison sentence of this population 
was short, the high rate of disease among 
the men is to be attributed to their eco- 
nomic background and is not associated 
with their stay in the penal institution. 
Confirmatory evidence of the importance 
of economic status and its attendant living 
conditions is furnished by the results of 
our surveys of homeless men. This older 
group existing at a bare subsistence level 
had the amazing incidence of 16.1 per cent 
tuberculosis, over 5 per cent of which was 
active. Grosfeld (15) has found almost 
identically the same incidence of active and 
arrested tuberculosis in a similar study in 
Paterson, New Jersey. Shurly and Brach- 
man (16), in a study of 1,000 homeless, un- 
employed men, in Detroit, in 1935, found 
6.5 per cent with tuberculosis, 2.1 per cent 
of which was active. The population 
studied by them was younger and may 
have had a better economic background. 
The incidence of active and arrested 
tuberculosis by age, shown in Figure 2, 
follows the expected pattern. Active 
pulmonary tuberculosis occurs with stead- 
ily progressive frequency as the age of the 
population increases, reaching a maximum 





The distribution of active pulmonary 
tuberculosis by age and sex closely parallels 
the mortality curves for males and females 
in New York City. In men, the incidence 
of active pulmonary tuberculosis is low be- 
tween the ages of 5 and 25 years, and then 
rises rapidly throughout the remainder of 
life. In women, the rise in tuberculosis 
morbidity is much sharper in the early 
years, exceeding the male rate prior to 
the age of 25, then reaching a more or less 
stationary level which is maintained 
throughout life (Fig. 3). 

Figure 4, portraying the distribution of 
active tuberculosis by age and race, is most 
striking. Contrary to accepted beliefs, the 
incidence of active tuberculosis in the Negro 
population is considerably lower than in 
the white population. Not only is this 
characteristic of the home relief group in 
Harlem, where a large proportion of the 
white population is Porto Rican, but it is 
also true among prisoners and homeless 
men where the white population is not 
weighted by a preponderance of any one 
nationality. Only in the high schools 
where all those x-rayed were under the age 
of 25 years, is the rate in Negroes higher 
than in the whites. Other studies on smaller 
groups done in New York City (8) have 
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shown similar findings. On the other hand, 
mortality statistics in cities like New York, 
Detroit, and Chicago show a Negro tubercu- 
losis death rate five to six times that of the 
white. We believe the explanation for this 
apparent paradox lies in the fact that the 
Negro population has undergone a process 
of natural selection because of the fulmi- 
nating character of the disease in the race 
under the conditions of life in large cities. 
Acute pneumonic and disseminated forms 
of tuberculosis in young Negroes are re- 
sponsible for the deaths and the hospital 
admissions (Pinner and Kasper, 17) but 
are not seen in mass x-ray studies of ap- 
parently healthy individuals. Minimal 
lesions, which constitute a_ relatively 
smaller percentage of all cases of tubercu- 
losis in Negroes than in whites, are found 
by surveys. A recent study of the patients 
of the most active tuberculosis hospital 
service in New York City would seem to 
bear this out. Fifteen per cent of the hos- 
pital beds were occupied by Negroes who 
comprise only 5 per cent of the population 
of the city. It is our conviction that a 
true picture of tuberculosis in the Negro in 
large cities can be derived only by a con- 
sideration of the disease as it manifests 
itself both in hospital wards and mass 
surveys. Certainly, no impression based 
on mortality tables alone can be an ac- 
curate one. 

Summary and Conclusions.—From this 
material, we have arrived at several con- 
clusions: 

1. Group x-ray examinations of ap- 
parently healthy individuals are a produc- 
tive method of tuberculosis case finding 
and should be a part of the program of all 
large public health organizations. 

2. In such studies the incidence of 
clinically significant pulmonary tubercu- 
losis varies with the age, sex, race, and 
economic level of the population studied. 

3. The incidence of active tuberculosis 
in Negroes is lower than in whites among 
the apparently healthy population. 

4. The major portion of our efforts 
should be expended on adults and groups 
of low economic level. 
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5). The majority of the cases are dis- 
covered in the minimal stage of tubercy- 
losis. 

6. Abnormal cardiac outlines signifi- 
cant of organic disease of the heart or 
vessels are found in a sufficiently high per- 
centage of cases to warrant the universal 
use of roentgenography. 

7. In rapid examinations of large 
groups, the roll-paper method is the pro- 
cedure of choice from the point of view of 
convenience, accuracy, and economy. 


We wish to express our appreciation to 
Mr. Raymond Murphy, Chief Statistician 
of the Bureau of Tuberculosis, for his in- 
valuable assistance in the collection and 
tabulation of the statistical data, and to 
Mr. Myron Heidingsfield, Consulting Stat- 
istician, for his helpful advice. 
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DISCUSSION OF SYMPOSIUM ON PULMONARY 
DISEASES 

SypNEY J. HawLey, M.D. (Danville, 
Penna.): To start with the paper of Dr. 
Ehrlich and Dr. Robins, this is one which 
deserves the attention of all of us upon 
three scores: First, as citizens; second, 
as doctors, and third, as radiologists. 

We, as radiologists, are going to find 
ourselves assisting in these surveys for 
tuberculosis, as well as for other disease, 
more and more in the process of improving 
the health of the population, and I think 
it is exceedingly important for us to study 
a survey of this kind, which is so well done 
and so authoritative. 

Certainly this review of 73,000 examina- 
tions is a valuable study and the figures 
which have been presented deserve our close 
attention and study. Numerous things 
can be elicited from looking at these figures; 
I am going to bring out only one. I would 
like to call your attention to the difference 
in percentage of tuberculous cases found 
in the high school groups and. the per- 
centage of such found in the home relief 
groups. If I remember the figures cor- 
rectly, it was about ten times as high in 
the home relief group. I believe that we 
can make tuberculosis as rare as smallpox 
by discovering the cases early and remov- 
ing contacts. That can be done by efficient 
and constant surveys, education of the 
population, as well as education of the 
medical profession, to the value of surveys 
and the importance of early treatment. 

Dr. Sokoloff’s paper is extremely valu- 
able to all of us, calling attention again as 
it does to lower lobe tuberculosis. That is 
something which I am sure we all know 
exists but to which we do not all pay 
enough attention. I think that undoubt- 
edly many cases of lower lobe tuberculosis 
are overlooked or incorrectly diagnosed 
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because we do not realize that this condi- 
tion is as common as it is. It was not 
many years ago that I heard a distin- 
guished radiologist say that he had never 
seen a case of primary lower lobe tubercu- 
losis. I think he was sincere, but mistaken. 
Undoubtedly he had seen but not recog- 
nized them. The bronchoscope can be of 
great aid in diagnosis. I feel that any 
patient with a lower lobe lesion should have 
a bronchoscopy. Obtaining a specimen of 
the secretion by bronchoscopy will often 
reveal tubercle bacilli when they will not 
be found in sputum obtained in the ordi- 
nary manner. I would like to re-emphasize 
Dr. Sokoloff’s statement that lower lobe 
tuberculosis does not have any character- 
istic appearance. That must be remem- 
bered in interpreting lesions found in the 
lower lobes. 

‘The last paper deserves our very serious 
consideration. Radiology has contributed 
a great deal to the increased accuracy of 
diagnosis of lesions of the chest and I doubt 
if there is any field in which radiologists 
are as self-confident as in the interpreta- 
tion of chest findings. Studies such as Dr. 
Farrell! has made will teach us much about 
the accuracy of our own opinions in the 
interpretations of chest findings. 

I think Dr. Farrell is too critical of him- 
self, because I believe some of the cavities 
of which he spoke probably could never be 
visualized as they were filled with fluid at 
the time of examination. A tumor of the 
bronchus obstructing the bronchus may 
cause a breakdown with a large destroyed 
area in the lung filled with pus, undistin- 
guishable by any method on the roentgeno- 
gram. 

Some of the errors, however, might be 
eliminated, or limited by the use of oblique 
and other positions with the use of the 
Bucky, which Dr. Farrell mentioned. 

One thing his study points out clearly 
and which is quite important for us to 
recognize, is the difficulty in making a 
differential diagnosis on an x-ray film of 
silicosis, tuberculosis, or metastasis. It 
is easy in cases in which you know there 


1 Not received for publication. 
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has been exposure to dust, especially dust 
containing silica, to presume that the 
visible shadows are silicosis. This we must 
guard against, since it will lead us fre- 
quently into prescribing improper treat- 
ment for the patient, and perhaps cause 
medico-legal difficulties. 

Studies like Dr. Farrell’s are of great 
value in helping us to eliminate such errors. 
Serial studies are of great importance. 

One thing which he did not bring out 
distinctly in his paper was the question of 
the correlation of the autopsy findings and 
the changes found in silicosis and the 
changes found in the clinical picture of the 
patient with silicotic infiltrations. The 
whole story on this subject is not yet writ- 
ten. There is often a discrepancy among 
the clinical appearance, the x-ray appear- 
ance, and the autopsy findings. This 
subject needs to be worked out, and it is 
studies such as Dr. Farrell has started 
which will put us on the right track. 


Leo G. RIGLER, M.D. (Minneapolis, 
Minn.): I would like to echo what Dr. 
Hawley has just said about the importance 
of the survey which Dr. Ehrlich and Dr. 
Robins presented. I have been interested 
in survey work for many years and there 
are 2 few points I would like to bring out. 

It is particularly interesting to note that 
they rejected the tuberculin testing as a 
means of screening. Personally, I am in- 
clined to agree with that for reasons in 
addition to those which they presented. I 
think this is a courageous thing to do in 
view of the present sentiment on the sub- 
ject. 

I hastily jotted down some figures which 
they presented, yet I may be wrong in 
some of them because I did not have an 
opportunity to study them before, but 
I was interested in the rather low per- 
centage of tuberculous cases reported in 
the high school group, considering the 
economic status of the pupils and consider- 
ing that it is an urban population. It 
seemed to me that that figure was rather 
low. 

At our University, in a relatively rural 
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community and among a group of students 
on a much better economic level, I am 
sure, than those reported in this survey, the 
incidence of tuberculosis found is about 
the same. They are slightly older, it js 
true, but the incidence should be less, | 
would think. 

Another point that seems to me of con- 
siderable interest—and both of these bear 
on the points I wish to make—is the inci- 
dence of accessory lobes which was dis- 
covered during the course of this survey, 
which I understood was something over 
1 to 1.5 per cent. We found, in a survey 
of University students, again, that we 
could demonstrate inferior accessory lobes 
in about 8 per cent of all the films. 

I am interested in that because I re- 
cently had opportunity to compare film 
with x-ray paper and was impressed there 
also with the fact that such things as the 
fissures between the middle and upper 
lobes or accessory lobe fissures were much 
more brilliantly demonstrated in the film 
than they were in the paper. 

I raise this question, as to the incidence 
discovered of tuberculosis in high school 
students and also as to the incidence of 
fissures merely by way of inquiry as to 
whether that low incidence might not be 
due to the fact that paper was used in this 
survey. I can understand thoroughly the 
advantages of paper under such circum- 
stances, and it is a serious question as to 
whether or not the amount that might 
have been overlooked outweighs the ad- 
vantages. I do think that these two com- 
parative figures should make us think a 
little as to whether or not the paper was 
fulfilling the purposes of the survey to the 
fullest extent. 


Dr. Rosins (closing): Dr. Rigler has 
asked several rather difficult questions; I 
shall try to answer them. 

First of all, about the 
tuberculosis in the high schools. 


incidence of 
If you 


looked at the chart carefully, you saw that 
the incidence ranged from one-tenth to 
eight-tenths of 1 per cent, depending upon 
the economic status. 


If we had divided 
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our cases according to age group, we would 
have found considerably higher percentage 
than that found in students over the age 
of 16. The average age of the entire group 
was 16.5 years and 50 per cent of the cases 
were over that age and a similar number 
under that age. Three-quarters of the 
cases of tuberculosis we found were in the 
older age group, which would materially 
alter our incidence of tuberculosis. 

We have also worked in slightly older 
age groups which are probably comparable 
to the ones Dr. Rigler referred to. Our ap- 
plicants for employment in New York 
City in the Fire and Health Departments 
are, for the greater part, young men and 
women between the ages of 21 and 30 
years. The upper age limit for the Fire 
Department is 30 years, I believe. In that 
group, all of whom had been carefully ex- 
amined medically and had passed through 
the rather rigorous physical tests for the 
Fire Department, who were x-rayed on 
paper film initially, we found 2 per cent 
with chronic pulmonary tuberculosis, 1.3 
per cent of which was clinically active. 

We have tested paper film in several 
ways. In 1932 we did a study of a thou- 
sand consecutive individuals x-rayed on 
paper and celluloid routinely at the same 
time. All of these films were read by Dr. 
J. Burns Amberson, Jr., in New York City, 
who failed to find any significant difference 
in the incidence of lesions in the two groups 
on paper or celluloid. 

We make it a practice to check all of our 
suspicious and definite cases on celluloid 
film and we have failed to find very much 
difference in our opinion of the case on 
paper and celluloid film. 

I think some of the recent technical 
studies, in particular the demonstration of 
the Moore School which is going on now, 
provide a fair indication of the relative 
comparison of the two media in all types 
of cases. 

Hence I cannot agree with Dr. Rigler 
that we missed tuberculosis by use of the 
paper film. I cannot prove it, perhaps, 
but we have not yet in any series of com- 
parison studies had any evidence to indi- 
cate it. 
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As regards the incidence of inferior ac- 
cessory lobes, there, I think, we are on a 
little different ground. I agree with Dr. 
Rigler that they show up a little more 
brilliantly on the celluloid than on the 
paper film. However, taking the fissure 
between the right middle and the right 
upper lobe, which I think is even a better 
test of detail in the paper film, we were 
able to find it in 30 per cent of our cases in 
one carefully controlled study, and in 
some others in which we paid particular 
attention to it we found it in even a higher 
percentage of cases. I think that is fairly 
good evidence of the degree to which the 
detail in the film will reveal as fine a shadow 
as the hairline between the right upper and 
right middle lobe. 

Just what the difference in the incidence 
of inferior accessory lobes is due to, I am 
not prepared to say. I think there, again, 
it depends to a great extent upon just how 
seriously it is looked for. We did find it 
in about 1.5 per cent. 

Whether there are other factors such as 
the race and age and sex of the population 
that might affect the incidence of inferior 
accessory lobes, [am not prepared to state. 
I do not know, but I really cannot believe, 
in all sincerity, that the differences are due 
to the media primarily. 


Dr. FARRELL (closing): There is this to 
be said about the formation of cavities, 
if I may discuss the discussant’s discus- 
sion: I have wondered sometimes if these 
cavities which we missed were really not 
cavities which developed at postmortem. 
I mean by that, that as soon as the lung 
is incised, often one finds in the center 
of these anthraco-silicotic masses soft, 
mushy, necrotic tissue which falls out on 
section of the lung and, of course, the 
pathologist calls that a cavity. I am 
wondering if that really was not a post- 
mortem development of the cavity rather 
than an antemortem cavity. 

I think I can again emphasize the im- 
portance of serial studies in cases of sili- 
cosis of all varieties in which there is a 
question of complicating tuberculosis. 
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LIGHTLY more than 5 per cent of all 

) malignant lesions occur in the colon, 

and the majority of these are located in 

the terminal four and one-half inches and 

within reach of the examining finger. This 

type of carcinoma occurs most often be- 

tween the ages of 4) and 70 vears, but 

cases have been known to occur as early 
at the age of i) vears. 


he preponderant occurrence of neo- 


plasms at points of fixation in the colon 
strongly gests that irritation is a major 





causatiy actor. However. 


no definite 


cases arising from multiple polvposis in 


which it must be assumed that an ab- 
normality previously existed at the site of 
the polyp formation. As vet no satis- 
factory evidence has been adduced that 
carcinoma develops in tissues altered 


by the presence of hemorrhoids, fistule, or 
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three types of growth are en- 
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ve per cent of these neoplasms 
the anterior wall of the colon 


lhe onset of the disease is insidious; the 
. ] f ‘ * 
patient commonly complains of increasing 


constipation, pain in back or bowel, or has 


notices the appearance of blood-stained 
stools 


in 5 per cent of all cases of carcinoma of 


‘These three symptoms are present 
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slight discharge from the rectum, dysuria, 
and ribbon-like stools are also present. 
Secondary symptoms such as emaciation, 
cachexia, and anemia appear late and 
usually follow the absorption of toxins, 
from an associated proctitis present in the 
region immediately proximal to the site of 
the tumor. 

From the time of appearance of the first 
symptoms, an average of twelve months 
elapse before patients with carcinoma of 
the rectum apply for treatment and, al- 
though the disease is slow growing, the 
process is, by that time, usually fairly well 
advanced. Glandular metastases are pres- 
ent in a large percentage of cases and the 
colon may be fixed by extension of the 
process to adjacent tissues. It is such 
conditions, resulting from delay, which 
make the treatment of carcinoma of the 
colon rather difficult. 

Once the diagnosis is established, the 
elimination or destruction of the disease 
process must be next considered. 

It is the consensus of opinion that if a 
malignant tumor has remained local, and 
none of the cells has either infiltrated or 
metastasized to adjacent or distant struc- 
tures, then complete surgical extirpation 
offers the greatest likelihood of cure. 
Those patients in whom radical surgery 
can be carried out with reasonable promise 
of success are classed as operable. Under 
these conditions, only from 30 to 70 per 
cent of patients are operable, depending 
upon the ability and boldness of the sur- 
yeon 

Of those operated upon, 40 per cent have 
lymph node involvement at the time of 
operation, Not all these nodes are malig- 
nant, but many are, and these militate 
ayvainst the ultimate success of radical 
surgery in such cases. 

Iii patients with advanced lesions with 

















definite metastases to lymph nodes and 
viscera, radical procedures are useless and 
palliative therapy is all that can be 
offered. Colostomy in such cases allevi- 
ates an existing obstruction but does not 
prolong the life of the patient. But even 
in this type of case many obstructive 
growths in the rectum may be removed by 
electrocoagulation with immediate relief, 
obviating the necessity of a colostomy. 

There is another intermediate group of 
individuals in whom the disease has re- 
mained more or less local, depending upon 
the amount of fixation and local extension, 
but, because of associated debilitated state, 
advanced age, or the presence of cardiac, 
renal, or diabetic disease are poor risks for 
radical surgery. It is in this group that 
treatment by electrocoagulation and radia- 
tion offers its greatest usefulness. 

There are practically no contra-indica- 
tions to this method so that any patient 
whose tumor is accessible through the anal 
orifice may receive the benefits of such 
treatment. 

Procedure.—In carrying out this method 
of treatment, the patient requires very 
little preparation. A cleansing enema 
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is given a few hours before the operation, 
and spinal, caudal, or local anesthesia may 
be employed. 

Spinal anesthesia gives complete satis- 
faction, but if caudal anesthesia is used, 
an injection of from 40 to 60 cc. of 1 
per cent novocaine solution is injected 
between the sacrum and coccyx about the 
cauda equina. In this way post-operative 
headaches are avoided. 

Local anesthesia may be used if a smal 
growth is to be removed. The anal 
sphincter and the surrounding tissues are 
infiltrated with a 2 per cent solution of 
novocaine, and while pain is eliminated 
the sensation of heat is retained by the 
deeper structures. The patient remains 
conscious of the intense heat produced by 
the electrocoagulation and, unless suffi- 
cient intervals are allowed for its adequate 
dissipation, it will prove exhausting. This 
is time-consuming and, therefore, useful 
only in cases of small growths. 

After suitable anesthesia, the patient is 
placed on the operating table in the Sims’ 
or lithotomy position. The Sims’ posi- 
tion is best suited for lesions located on 
the lateral and anterior walls: the lithot- 
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omy position for lesions on the posterior 
wall. 

Proper exposure of the lesion is essential 
and this is best secured by the use of a 
bivalve vaginal speculum which is hinged 
on one side only and, in addition, has a 
rack and pinion arrangement which per- 
mits a parallel separation of the blades. 
The rectum is wiped clean. The lumen 
above the lesion is packed with gauze to 
avoid soiling the operative field from 
above. The lesion, if situated low in the 
rectum, may be brought into view between 
the sides of the open blades of the specu- 
lum. If the tumor is situated beyond the 
ends of the blades, it may be grasped with 
a suitable clamp and brought into view. 
Since the tissues are friable, they should be 
handled gently, but unless the lesion is 
kept within the field of vision, incomplete 
removal may result. 

The usual electrode handle is made of 
hard rubber and is approximately three- 
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eighths of an inch in diameter, large 
enough to interfere with the proper ob- 
servation of the tip of the electrode. This 
is especially true if the electrode tip is in 
straight line with the handle. Visibility 
of the operative field may be considerably 
improved by the use of a thin rigid copper 
wire, covered with a small rubber tube for 
insulation, instead of the ordinary electrode 
handle. The tip is bent at a 60-degree 
angle and terminates in a point or small 
loop. With proper observation of the tip 
of the electrode, one can always see that 
the electrode is in actual contact with the 
tumor before closing the circuit and thus 
avoid sparking to the speculum or normal 
tissues. 

Protruding and polypoid masses, if 
present, may be removed by grasping with 
a forceps and severing their attachment 
by means of the electrode. The rest of 
the growth is destroyed by successive ap- 
plications of the electrode and the co- 





Fig. 3. 
Fig. 3. Case P. B. 


Fig. 4. Case P. B. 


Fig. 4. 


An unusually large annular papillomatous carcinoma of the rectum, in a woman 
73 years of age, producing almost complete obstruction. 

Appearance of colon after mass had been destroyed by electrocoagulation. 
obstruction was completely relieved without recourse to colostomy. 


The 
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agulated tissue removed by morcellation. 
The borders of the growth, which consti- 
tute the germinating portion, must be com- 
pletely destroyed and some of the adja- 


TABLE I.—SYMPTOMS IN ORDER OF 
FREQUENCY AS FIRST SYMPTOMS 
Percentage 
1. Constipation 33 
2. Pain in rectum 28 
3. Blood in stools 23 
4. Tenesmus 1D 
5. Discharge from rectum 3 
6. Emaciation 2.5 
7. Dysuria 1 
8. Ribbon-like stools 1 


Twelve months is the average duration of symptoms 
before treatment. 


cent normal structures must be sacrificed 
in order that this may be properly ac- 
complished. Great caution must be ex- 
ercised to avoid perforation of the gut. 

Smoke coming from the charred tissues 
will constantly obscure the field and can be 
removed by a suction tube or by the use 
of a loose sponge held in a ring clamp and 
plunged like a piston through the specu- 
lum. This ventilates the rectum and 
sponges the field at the same time.’ 

Upon completion of electrocoagulation, 
the gauze pack above the lesion is removed. 
Radium is then applied directly to the site 
of the tumor base using platinum tubes of 1 
mm. wall thickness and delivering a dose of 
from 100 to 125 mg.-hr. per square centi- 
meter of surface. To keep the radium in 
proper apposition, we have found that the 
use of a large rubber tube about one inch 
in diameter, the size of the ordinary garden 
hose, serves as an excellent applicator. 
The rubber tube has a gentle curve, just 
about enough to conform to the curvature 
of the sacrum. The radium tubes are 
first arranged on a piece of adhesive tape 
to cover an area comparable to the size of 
the tumor site. This is then attached to 
the outer surface of the rubber tube, corre- 
sponding to the location of the lesion. The 
surface of the tube is then lubricated, intro- 
duced into the rectum, and the radium 


2 : 
One manufacturer has combined the electrode and 


— tube, but this has the disadvantage of being too 
ulky, 
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brought in contact with the tumor site. 
About one inch of tubing is permitted to 
protrude from the rectum, the rest being 
cut off. A silk suture is then passed 
through the wall of the tube and anchored 


< 


Fig. 5. Case P. B. Radium tubes applied to 
the tumor site and maintained in position by a 
tight gauze packing. 





excavated growth. 


crater-like 
Margins are nodular and elevated. 


Fig. 6. Flat 
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to the skin of the buttock. This prevents 
the tube from slipping in or out of the 
rectum. A longitudinal slit is cut in the 
protruding portion of the tube, and the 
peroneal tape of a “‘T”’ binder is passed 
through the slit. This offers an addi- 
tional safeguard against rotation and 
slipping. We have found this applicator 
superior to any heretofore employed, as 
the diameter of the tube is sufficiently 
large to keep the rectum distended, main- 


Fig. 7. 

Fig. 7 
lesion 

Fig. 8 

tube conforms to the sacral curvature. 


the tube from slipping or rotating. 


Fig. 9 


Fig. 9 
histologically normal mucus-bearing epithelium 
cells in distinct pscudoglandular arrangement 

Fig. 10 


stratified squamous epithelium 
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Photomicrograph of an adenocarcinoma of the rectum 
Submucosa invaded by 


Photomicrograph of epidermoid carcinoma of the rectum 
Underlying stroma is invaded by sheets of atypical squamous cells. 
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tain sufficient drainage, and assure ade- 
quate contact between the radium and 
the site of the lesion. Gauze packing, 
when utilized to keep radium tubes in 
place, is useful only for short periods and 
is almost sure to be displaced after a few 
hours. 

Very little or no reaction is experienced 
by the patient. The temperature may 
rise from one-half to one degree. The 
patient is kept on a liquid diet for a few 


























BINDER IN PLACE 
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{ "GARDEN HOSE” APPLICATOR 


Fig. 8. 


The vaginal speculum makes an excellent operating proctoscope, giving adequate exposure of the 
The electrode is in contact with a small papillomatous carcinoma. 

A large rubber tube, of garden-hose size, makes an excellent radium applicator. 
The radium tubes are affixed to the rubber applicator with adhesive. 
A silk suture, anchored to the buttock and a longitudinal slit in the protruding portion of the tube prevent 
The large lumen permits adequate drainage. 


The curve in the 








Fig. 10. 


Base of mucosa shows crypts lined by 
irregular masses of neoplastic 


The surface is lined by degenerating 


























TEPERSON: 


Vol. 34 


davs while the treatment is being carried 
out, and one-half ounce of mineral oil is 
given morning and evening. Opiates in 
small doses are useful. About two days 
is usually required to deliver the average 
radium dose, after which the tube is re- 
moved. The average stay in the hospital 
is only four or five days. 

Results. —The lumen of the colon which 
may have been partially or almost com- 
pletely obstructed becomes immediately 
patent and the patient can have normal 
bowel movements as soon as the dressings 
are removed. 

The patient commonly complains of 
pain in the rectum for the next two or three 
weeks. This pain is the result of direct 
surgical trauma as well as a proctitis pro- 
duced by radiation and requires the con- 
tinued use of sedatives. In our early 
cases, we delivered a cycle of roentgen 
therapy to the pelvis immediately after the 
patient left the hospital. We found that 
this aggravated the rectal pain. We now 
wait three weeks for the subsidence of the 
local reaction before administering roent- 
gen therapy. 

The factors employed for roentgen ther- 
apy were 200 kv., 6 ma., 50 cm. distance, 
0.6 mm. Cu plus 1 mm. Al filters to each 
of two anterior and two posterior 15 X 15 
cm. ports, and a total of 1,600 r to each 
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port. During the past year we have em- 
ployed supervoltage, using 400 kv., 4 
ma., 7) cm. distance, 3 mm. Cu plus 1 mm. 
Al filters to four ports, for a total of 2,600 
r to each port. The percentage depth 
dose is greater, resulting in a larger quan- 
tity of radiation reaching the involved 
structures. Even in cases in which the 
initial skin reaction appears the same, the 
ultimate recovery is better after super- 
voltage. Even hair follicles are not per- 
manently destroyed. After epilation, we 
have noticed black hair return where gray 
hair was previously present. 

Kolischer, in 1910, introduced the use 
of electrocoagulation in inoperable cancer 
cases. Since then, Strauss, of Chicago, 
has reported 73 cases treated by electro- 
coagulation and has qualified his results as 
‘“‘remarkable.”’ Many of his patients have 
lived eight and ten years. He found that, 
even in instances in which adjacent glands 
were involved, the arrest of activity in the 
primary growth caused a recession of these 
glands. 

In our hands, this method has also 
proved most gratifying. During the past 
four years we have treated 26 cases of 
carcinoma of the rectum by electrocoagula- 
tion, radium, and roentgen therapy. There 
were 16 males and 10 females. The young- 


est was +9 vears of age and the oldest 73 





Pig. 14, 


Fig. 11. 


Photomicrograph of colloid carcinoma of the rectum 


Fig. 12. 


Che mucoid stroma contains columnar 


neoplastic cells in papillary and pseudoglandular arrangement 
Fig. 12. 
tion, 


Individual cells have undergone lysis, 





Photomicrograph showing effects of radiation on cancer 
No malignant cells are visible 


The stroma shows extensive degenera- 
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10-1936 M.C. 65 
3-1937 P.B. 73 
5-1937 I. K. 71 
8-1937 M.G. 72 
8-1937 C.C. 58 
9-1937 H.C. 67 
9-1937 J.B 7 

10-1937 T.H. 72 

10-1937 M.S. 59 

11-1937 T.O 72 

12-1937 P.C 51 
2-1938 K.G 56 
4-1938 V.T 73 
5-1938 E.C 68 
5-1938 J.N 71 
6-1938 P.R. 70 
7-1938 V.A. 49 
8-1938 P.S 0) 
9-1938 P.B 65 

Year 

1935 

1936 

1937 

1938 
years. 


previous 


rectal 
another 


pain. 






Date Case Age 
1-1935 J.C. 73 
3-1935 L.S. i+ 
4-1935 P.C. 63 
5-1936 R. U. 59 
7-1936 A. L. 56 
8-1936 E. P. 67 
8-1936 H.R. 72 


TABLE II.—SUMMARY 
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averaged 62.5 years. 
under 50 years of age, seven between 50 
and 59 years, six between 60 and 69 years, 
and 12 over 70 years. 
colostomy 
treatment. Another had a colostomy three 
months after treatment, for the relief of 
performed 
unfortunately, 
the patient did not survive the operation. 
Colostomy was avoided in every other 
case, even in cases in 


This 
institution 


ing the lumen (Fig. 3). 


before 


was 
and, 
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OF CASES TREATED BY ELECTROCOAGULATION AND RADIATION 


——~Died——~ 
Radium Ist 2nd 3rd 
Clinical Type Pathology mg.-hr. yr. yr. yr. 
Papillary Adeno. ca. 1950 D 
Flat crater Adeno. ca. 2000 D 
Annular papillary Adeno. ca. 1800 
Papillary Adeno. ca. 2150 D 
Papillary Gelatinous 
adeno. ca. 1840 
Annular Adeno. ca. 2400 
Papillary Papillary 
adeno. ca. 2500 D 
Papillary Adeno. ca. 2300 
Annular Papillary 
adeno. ca. 2400 
Flat crater Adeno. ca. 1860 
Annular flat Adeno. ca. 2000 Had previous 
colostomy 
Flat elevated Papillary 
adeno. ca. 1900 
Annular Adeno. ca. 2200 
Flat irreg. crater Adeno. ca. 2000 
Elevated flat Squamous ca. 2400 
Flat ulcerative Adeno. ca. 2400 D Had colostomy for 
relief of rectal 
pain. Died of 
operation 
Papillary Papillary 
adeno. ca. 2100 
Annular Adeno. ca. 2700 
Papillomatous Adeno. ca. 1900 
Annular Colloid 1500 
Papillary Adeno. ca. 1750 
Papillary Colloid 1900 
Annular Adeno. ca. 1840 
Flat crater Adeno. ca. 1800 
Flat indurated Adeno. ca. 1056 
Papilloma Adeno. ca. 2000 
Recapitulation—26 Cases Treated 
Male Female Died Living 
2 1 2M 1 of 3 after 3 years 
3 2 2M 3 of 5 after 2 years 
7 3 1M 9 of 10 after 1 year 
4 4 Q All 


The average age was 6) years. 
Males averaged 66.6 years, while females 


One patient was 


One patient had a 


coming 


for 


at 


which obstruction 





was present at the time of treatment. 
One patient had an unusually large annu 
lar papillomatous mass completely block- 
The entire mass 


was removed by electrocoagulation with 
complete relief. We have had no opera- 
tive mortality. 

Secondary symptoms, due to toxic ab- 
sorption from the infected bowel, soon 
disappear. The patient gains weight and 
shows an improved blood picture. Of 
the males treated, two died within the 
first year, and three within the second 
year. All the females are still living, one 
over three and one-half years. 

Comment.—-It is important to emphasize 
that radical surgery has an important 
place in the treatment of carcinoma of the 
rectum. Unfortunately, many cases are 
too advanced for successful radical sur- 
gery. In such cases, in which the growth 
is accessible through the anus, the tumor 




















Vol. 34 TEPERSON: 


TABLE I11.—-AGE DISTRIBUTION BY DECADES 


40 50 60 70 Total 
Male 5 1 10 16 
Female 1 2 5 2 10 
Total 1 7 6 12 26 


can be destroyed by electrocoagulation. 
This procedure per se establishes a patent 
colonic tube and avoids the necessity for a 
colostomy. The fact that this can be ac- 
complished with a minimum of risk makes 
it applicable to all patients, regardless of 
their local or general condition. The de- 
struction of the primary growth by electro- 
coagulation, followed by the application of 
radiation, has a definite retarding in- 
fluence on adjacent metastases, thereby 
contributing to the immediate relief and 
ultimate prolongation of the life of the 
patient. 

It must be remembered that the graphs 
illustrating the percentages of survivals in 
the operable group are only of those who 
survived the operation, whereas in the 
group reported here treated by electro- 
coagulation and radiation, the survival 
graphs apply to the total number of cases 
treated, as no operative mortality was ex- 
perienced. 

We realize that the period of observation 
covered by this report is too short to be 
conclusive, but, nevertheless, the results 
are impressive, in view of the fact that all of 
the cases dealt with belong to the inoper- 
able group. It is now reasonable to as- 
sume, in view of these results, that the 
mere establishment of a colostomy in cases 
of inoperable carcinoma of the rectum, 
without any treatment being directed to 
the primary lesion, must be considered in- 
adequate. 

Summary.—-The subject of carcinoma of 
the rectum is briefly reviewed, especially 
as it applies to the non-operable group. 
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The method of treatment of the rectal 
tumor by electrocoagulation and radia- 
tion is described in detail. A series of 26 
cases of inoperable carcinoma of the 
rectum treated by this method is reported. 
A new rubber ‘‘garden-hose’’ rectal appli- 
cator for radium is described. 
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SHELLAC BEZOARS' 





By HERBERT H. INLOW, M.D., Shelbyville, Indiana 


From the Inlow Clinic 


HELLAC bezoars are rare. In a 
G thorough search of the literature I 

have found only ten instances re- 
corded, two by Norwegians and eight by 
Germans. I wish to add an eleventh case, 
which I believe to be the first of this type 
reported in the English literature, and the 
first to have been demonstrated roent- 
genographically. 

Case Report.—A worker in a mirror fac- 
tory, aged 33 vears, was referred to me on 
Dec 4, 1935, by Dr. W. C. McFadden. 
In childhood the patient had been told 
that his heart was on the right side. For 
the past two years, he had complained of 
burning and pain in the left upper abdo- 
men, with such relationship to meals as to 
be suggestive of peptic ulcer. Persistent 
treatment with alkalies, however, had 
failed to relieve his distress. 

Physical examination revealed only that 
the cardiac dullness and apex beat were to 
the right of the sternum. 

Upon fluoroscopic investigation, the 
right leaf of the diaphragm was found to 
be in normal position, with excellent ex- 
cursion. The left leaf was about five 
inches higher than usual, with its margin 
sharply defined, and its excursion limited 
to 0.25 inch. The heart was displaced to 
the right with the apex beneath the ster- 
num, but the aortic knob was in its usual 


position. The lungs were normal. The 
trachea was deviated to the right. There 


was an oval, dense mass below the left 
leaf of the diaphragm, plainly visible with- 
out contrast medium. This mass floated 
in the barium suspension, the upper por- 
tion projecting into the gastric air bubble. 
The position of the stomach was anomalous 


(Fig. 1). The esophagus entered the 
stomach at the normal level. The fundus 
was the most dependent part of the 
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stomach, the pars media being under the 
left diaphragmatic leaf, with the pars 
pylorica and the duodenum descending 
anteriorly and far to the left side, almost 
vertically. No peristaltic waves were vis- 
ible. There was a deep niche on the 
lesser curvature of the pyloric antrum. 
Six hours after the meal (Fig. 2) there was 
a small amount of barium retained in the 
stomach, outlining the mass distinctly. 
The colon was normal, with the splenic 
flexure extending high under the left leaf of 
the diaphragm. 

The diagnoses made in this case were 
bezoar, gastric ulcer, eventration of the 
diaphragm with malposition of the stomach 
and heart (probably congenital). 

Questioning of the patient did not re- 
veal any history of ingestion of hair or 
persimmons; consequently, we were un- 
certain as to the type and origin of the 
bezoar. 

On Dec. 16, 1935, the mass was removed 
by gastrotomy. The patient had a mild 
post-operative bronchitis, with an other- 
wise uneventful convalescence. He left 
the hospital on the twelfth day, apparently 
cured. 

Re-examination on April 14, 1939, 
showed normal motility, and no evidence 
of bezoar or niche. Otherwise, the find- 
ings were unchanged 

Description of the Bezoar..-On inspec- 
tion, the bezoar was found to be black, 
roughly oval in the long and circular in 
the transverse diameter, with tiny smooth 
nodules and considerable fissuring on its 
surface. It was hard on palpation. Follow- 
ing its removal it barely floated in tap 
water. During fixation in formalin solu- 
tion, it became smaller, having a volume 
of 125 ¢.c. and a weight of 129.5 gm., with 
a specific gravity of 1.036. It was 11 cm. 
long and 5.3 cm. wide 

A roentgenogram of the bezoar (Fig. 4) 
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showed the fissuring of its surface, similar 
to check marks on varnished furniture. 
Otherwise the density was uniform. 

On cutting into the mass, it proved to 
be brittle, the cut surface being light 
brown and showing occasional inclusions 
of food particles. Since it obviously was 
neither a trichobezoar nor a phytobezoar, 
but had the characteristics of varnish, it 
was sent to a chemical laboratory for 
analysis. They reported, ‘‘We have ex- 
amined the bezoar body for shellac, with 
positive results.’’ No quantitative analysis 
was done. 

Origin of the Bezoar.—After discovering 
the nature of the bezoar, we could sur- 
mise its probable origin. We _ supple- 
mented our history by questioning the 
patient’s employer and_ fellow-workers. 
We found that in making mirrors, a coat 
of shellac is applied to the back of each 
mirror after the silvering process. This 
shellac is a solution of two pounds of scale 
shellac to the gallon of specially denatured 
alcohol (89.5 per cent ethyl alcohol de- 
natured with 10 per cent of methyl alcohol 
and ().5 per cent of benzine). During the 
period of national prohibition, some of the 
employees, including our patient, had used 
this shellac solution as an_ intoxicant. 
The technic used was to add shellac solu- 
tion to a glass of dry beer while stirring 
with a rod, in order to precipitate and re- 
move most of the shellac. The remaining 
liquid constituted an unpleasant but in- 
toxicating beverage. 

Calculating from the formula of the 
shellac solution and the weight of the 
bezoar, it is apparent that a patient would 
have to drink over a pint of undiluted 
mixture and retain all of the shellac in his 
stomach, in order to form a bezoar of this 
size. Since most of the shellac was pre 
cipitated and removed before drinking, 
our patient must have imbibed a much 
larger quantity. 

It is probable that shellac solution (dis 
regarding the toxic effect of the methyl 
alcohol) can be and has been used with 


impunity in the manner described, since 
the small amount of shellac not removed 
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Oblique view of stomach. 


Fig. 1. 
leaf of diaphragm; 


(A) Right 
(B) left leaf of diaphragm; 
(C) bezoar; (D) gastric ulcer niche; (£) 
phageal opening; (F) fundus; (G) pylorus. 


eso- 


before drinking and subsequently precip- 
itated, would be eliminated promptly by 
the normal stomach. Our patient was un- 
fortunate in that his stomach was so sit- 
uated that it would retain indigestible 
material and allow a bezoar to form by ac- 
cretion. 

Review of Literature. 1. The first case 
of shellac bezoar was reported, in LS65, 
by Tidemand (S), of Norway. His pa- 
tient was a 28-year-old prisoner, a drunk- 
ard. During his incarceration, he orna- 
mented and varnished toys for five months, 
during which period he complained of pain 
in the epigastrium, nausea, heart burn, 
loss of appetite, and a mass in the abdo- 
men. Several days after becoming bed 
fast because of weakness, dizziness, and 
vomiting, he had sudden severe pain in the 
abdomen, and died twelve days later. 
At necropsy there was a generalized per 
itonitis from perforation of a large gastric 
ulcer. The stomach was filled with a hard 
brown mass weighing 1265 gm., which on 











Anteroposterior view taken six hours 
(A) Trachea displaced to 
(B) right margin of heart; (C) right 
(D) left leaf of diaphragm; 
barium; (F) splenic 


Fig. 2. 
after a barium meal. 


right side; 
leaf of diaphragm; 
(E) bezoar outlined by 
flexure of colon. 


chemical examination was found to be 
shellac. Calculation revealed that the 
patient must have drunk at least 7.25 
quarts of shellac varnish, or about three 
tablespoonfuls daily while working. 

2. In 1880, Langenbuch (5) recorded 
the instance of a young man with ileus, 
which could not be relieved by medical 
treatment. The age, occupation, or fur- 
ther details of the history were not given. 
Upon operation, a 4 X 10 cm. concretion 
was removed from the jejunum. Follow- 
ing this, the patient passed stools but con- 
tinued to vomit, and finally died. There 
was a much larger similar concretion in the 
pyloric part of the stomach (weight and 
size not stated). At the time of his re- 
port, Langenbuch was uncertain concern- 
ing the nature of these concretions How- 
ever, Manasse, in a footnote to his article, 
states that Langenbuch later analyzed 


them, and found them to be shellac. 

3. Friedlander (1 and 2), in ISSI, re- 
ported the case of a middle-aged table- 
maker, a drunkard accustomed to drink- 
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ing alcohol in any form. He died from 
obstruction of the lower ileum by a shellac 
concrement. Other concrements having 
a combined weight of 960 gm. were found 
in the stomach. Friedlander noted that 
there was polyposis and pigmentation of 
the gastric mucosa. 

4. Grauer (3) cited a case, in 1892, and 
mentioned the above three cases. His 
patient, a man, was a 60-year-old painter 
(an inmate of the poorhouse), who had 
suffered from attacks of pain in the upper 
abdomen for several years. Upon medical 
treatment, he always had improved enough 
to resume his occupation. He was sent 
to the hospital because of a sudden severe 
pain in the epigastrium which could not 
be relieved by narcotics. He had dyspnea 
and a fast thready pulse. His abdomen 
was tympanitic and quite tender. There 
was neither hiccough nor vomiting. He 
died two days later from a generalized peri- 
tonitis. The stomach was fixed in a mass 
of adhesions; there was a small perforation 
of the gastric wall through the center of a 
large scar, and there were several other 
scars in the mucous membrane. Inside 
the stomach, there was a hard mass which 
weighed 370 gm. and was composed of 
shellac. The past history of this patient, 
combined with the necropsy findings, in- 
dicated that he had been drinking varnish 
for years, and that the presence of the 
bezoar had produced several gastric ulcers 

5. In 1895, Manasse (6) saw a 44-year- 
old alcoholic who complained of pain in 
the abdomen and of vomiting. The pa- 
tient died of pulmonary and _ peritoneal 
tuberculosis. There was a gastric ulcer 
near the pylorus and a cylindric, green- 
black, laminated mass in the stomach. 
This concrement was 10 X 5 X 4 cm. in 
size, weighed 75 gm., and, chemically, 
was shellac. 

6. Vonnegut (9), in 1897, saw a 54- 
year-old wood-stucco worker who had 
had gastric symptoms since he began 
drinking shellac 18 years previously. He 
always had improved on diet and rest in 
bed. He, himself, had felt a hard mass 
under the left costal margin. Since he 
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improved in spite of a provisional diagnosis 

of carcinoma, an exploratory operation 
was performed. Two concrements hav- 
ing a combined weight of 670 gm. were re- 
moved by gastrotomy. The patient re- 
covered. Quantitative analysis of the 
bezoars showed: resin (shellac), 88.17 per 
cent; nitrogenous material, 2.81 per cent; 
starch, 3.28 per cent; minerals, 1.7 per 
cent, and water, +.04 per cent. 

7. K. Schultze (7), in 1906, reported 
the instance of a patient, 46 years of age, 
who had complained of cramp-like pain 
in the abdomen for four months. On ex- 
amination a hard tender mass was found 
in the upper abdomen which could be 
pushed about easily. Schultze’s  pre- 
operative diagnosis was carcinoma of the 
pylorus. An exploratory incision was made 
and two concretions were removed by 
gastrotomy. These masses (weight not 
stated) were composed of shellac. The 
patient’s recovery was uneventful. Upon 
further questioning after operation, he ad- 
mitted that he had been drinking shellac 
solution for 16 years. 

8. Hallas (4) reported two cases, in 
1914, reviewed part of the literature, and 
discussed his experimental production of 
shellac bezoars in animals. His first pa- 
tient was a 72-year-old furniture worker, 
a drunkard who had been hospitalized 
several times for delirium tremens and 
chronic nephritis. He died of intestinal 
obstruction due to a piece of concrement 
in the ileum. There was a much larger 
similar concrement filling the stomach 
and first portion of the duodenum. These 
two masses weighed 1745 gm., and con- 
sisted of shellac. There was an adenoma- 
tous polyp of the gastric lesser curvature. 

9. Hallas’ second patient was a man, 
29 years of age, who had had delirium 
tremens ten years previously. He com- 
plained of sudden severe pain in the abdo- 
men. Death was due to peritonitis from 
perforation of a gastric ulcer on the lesser 
curvature. There were three shellac be- 


zoars present, a large one occupying most 
of the stomach, with small ones in the py- 
lorie antrum and duodenum. 


Their com- 
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Fig. 3. Roentgenogram of bezoar showing 
marked fissuring of its surface. 
bined weight was 2000 gm. Hallas’ two 


cases had the largest shellac bezoars which 
have been recorded. 

10. The last case was reported, in 1918, 
by Wendt (10). This patient, 48 years of 
age, was admitted to the hospital complain- 
ing of anorexia, loss of weight, pleurisy, 
and abdominal pain. He was disorient- 
ated, talked irrationally, and had hallucina- 
tions On _ physical examination, rales 
were found over both upper lobes. In the 
belly, which was rigid, there was a hard 
tender tumor which moved with respira- 
tion. The patient was too unruly to ex- 
amine roentgenoscopically. Surgical in- 
tervention was not considered because of 
the poor general condition of the patient. 
A diagnosis of carcinoma of the stomach, 
with pulmonary tuberculosis and inanition 
psychosis, was made. The patient died in 
about a month, the abdominal findings 
having remained unchanged. Necropsy re- 
vealed a bilateral fibrous pulmonary tuber- 
culosis; tuberculous pleuritis; caseous 
mesenteric glands; and a concretion in the 
stomach with an adjacent large gastric 
ulcer. The bezoar was greenish-brown and 
hard, forming a true cast of the stomach. 
It was 15 X 6.5 X 7 cm. in size, floated in 
water, and weighed 380 gm. Chemical 
analysis showed that it consisted almost 
entirely of shellac. 


DISCUSSION 
Nature and Use of Sheliac. 
resinous substance secreted by the scale 
insect (Coccus lacca) which lives on the 
twigs of various trees, especially certain 
The insects 


Lac is a 


species of the genus Ficus. 
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are cultivated extensively in northern 
India. Lac, in its natural state, incrusts 
the bodies of the dead insects and the small 
twigs upon which they had fed. These 
twigs, when broken off, form. stick-lac. 
After removal of lac dve, and having been 
reduced to a thin crust, the lac is termed 
shell-lac, or shellac. It forms an impor- 
tant ingredient of varnishes, lacquers, 
and sealing wax. 

Shellac is an organic compound, soluble 
in alcohol, insoluble in water, hydrochloric 
acid, and alkaline solutions It burns with 
a crackling flame, leaving practically no 
ash. 

Alcoholic solutions of shellac are used 
in trades of all sorts, but especially in the 
furniture industry, in which enormous 
quantities are required. 

Terminology.—In reviewing the litera- 
ture, one is surprised at the number of 
terms used in describing shellac retained 
in the stomach. The Norwegians have 
used the expressions clump, clod, and con- 
crement, while the Germans have pre- 
ferred stone, concrement, and concretion. 

In English terminology, these nouns 

refer ordinarily to inorganic collections of 
material. Organic masses in the upper 
intestinal tract are classified as bezoars 
phytobezoar, trichobezoar, tricho-phyto- 
bezoar) of one type or another depending 
upon the material of which they are com- 
posed. For this reason, the term ‘‘bezoar’’ 
seems to be the most appropriate to use in 
the case of shellac. 

Etwlogy of Shellac Bezoar. It is obvious 
that in al] cases reported, the patients have 
drunk shellac solution in some form. 

A craving for alcohol is probably one of 
the most important factors in the cause of 
shellac bezoar. In most of the cases re 
ported, definite reference is made to the 
fact that the patient drunkard 
Hallas two patients had had delirium 
tremens. Wendt's patient had a psy 
chosis which may have been alcoholic in 
origin. The mere fact that such an un 
palatable beverage as aleoholic shellac 
siution has been used for intoxicating 
purposes, indicates this abnormal appetite 


Was a 
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Occupation plays a réle on etiology. All 
the cases reported worked at a trade in 
which alcoholic solution of shellac was 
available and used in_ considerable 
amounts. 

Circumstances in conjunction with the 
factors noted above seem also to have had 
some bearing on etiology. One patient 
was in prison, another in a poorhouse, and 
it is probable that poverty and inability 
to pay for alcoholic beverages was opera- 
tive in some cases. In our case, the period 
of national prohibition made it difficult 
to get alcohol in any form. 

Shellac bezoars have been found only 
in males. This may be explained by the 
fact that drunkards are much less common 
in the female sex and that they seldom 
work in the trades in which shellac is 
used. However, the latter statement is 
merely conjecture. 

Age is a minor factor, as cases have been 
recorded in patients ranging in age from 
28 to 72 years. It seems that the only 
requisite is time enough to imbibe shellac 
in quantities sufficient to form a bezoar. 

It is strange that all the cases of shellac 
bezoar have been reported by Germans and 
Norwegians. The only plausible explana- 
tion that presents itself is that these coun- 
tries must have far more industries in 
which shellac is used. It is improbable 
that race is of any further significance. 

Abnormality of position of the stomach 
was noted in only one case. In no case 1s 
there any mention made of pyloric ob- 
struction. Hence we must conclude that 
shellac bezoars may form in apparently 
normal stomachs, although anomalous po- 
sition or pyloric stenosis may be considered 
predisposing causes. 

Precipitation of shellac in the stomach 
is readily explainable. First, the alcohol 
which keeps it in solution is absorbed by 
the gastric mucosa. Dilution by mixture 
with fluid in the stomach further reduces 
the alcoholic percentage and hastens pre- 
cipitation, The presence of hydrochloric 
acid, in which shellac is insoluble, in com- 
bination with the other factors, makes pre- 


cipitation inevitable. Granting almost 
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complete precipitation of shellac before it 
can leave the stomach, one would expect 
it to pass through readily, unless a quantity 
too large to clear the pylorus was imbibed 
at one time and immediately molded to- 
gether by the gastric peristalsis. 

Experimental Production of Shellac Be- 
zoars.—The only experimental work which 
has been done in producing shellac bezoars 
was reported by Hallas (4). He per- 
formed a series of 30 experiments, using 
rats as experimental animals and commer- 
cial polish as the source of shellac. 

He found that the addition of a small 
amount of water precipitated about 50) 
per cent of the shellac as a brown sub- 
stance, which would collect together into 
a large plastic mass when shaken, later be- 
coming quite hard when left in the fluid 
medium. The addition of hydrochloric 
acid or sodium chloride to the water did 
not seem to influence the result of the pre- 
cipitation. 

His procedure was to anesthetize a rat 
with ether, then to pass a small rubber 
catheter down the esophagus into the 
stomach. Using a graduated syringe, he 
injected doses of shellac varying from 0.5 
to + gm., with a total dose of from 1 to 
22.5 gm. given in from one to seven injec- 
tions, at intervals of from 2 to S81 days. 
The rats withstood the procedure quite 
well, four surviving over 100 days, four 
over 200 days, and three over 300 days. 
“It was quite simple by this method to 
bring about the formation of shellac con- 
crements in the stomachs of rats.” 

Hallas found two types of bezoars. In 
the first few days after injection, the shellac 
was always a loosely formed porous mass 
covering the stomach wall. ‘The second 
type was a massive rounded hard concre 
ment. If more than one were present, 
they had faceted articulating surfaces. 
The number varied from one to. seven, 
two being the most frequent. He never 
found one in the duodenum, and only 
once did he find a small one in the lower 
intestine, 

He concluded that the origin and fate of 
shellac bezoars depended upon the amount 
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of material injected and upon the time 
elapsing after injection. If small amounts 
were injected (0.5 to 1 gm.), a concrement 
was formed which disappeared after a few 
days. If from 1.5 to 3 gm. injections were 
used, the stomach later could be empty, 
but the period after injection was much 
longer before this occurred. 

He also observed that the longer the 
animal lived after injection, the greater 
was the difference between the weight of 
the bezoar and the amount of the material 
injected. In the first few days, this rela- 
tion was (amount injected) 2 to (bezoar) 
1. Later the relation might be 7 to 1. 
He thought that the mechanical manipu- 
lation by the stomach wall accounted 
for the reduction in size which he noted. 
He proved that there was no fixed rela- 
tion between the number of bezoars found 
and the number of injections of shellac 
solution, because he was able to produce 
single bezoars by repeated injections, and 
multiple bezoars by a single injection. 

On macroscopic examination, he found 
no pathologic changes in the gastric mu- 
cosa, such as ulceration or tumor forma- 
tion. Sometimes the stomachs were di- 
lated, sometimes firmly contracted upon 
the bezoar. 

Microscopic examination revealed no 
acute or chronic alterations in the gastric 
mucosa, such as inflammatory changes, 
hyperkeratosis, eosinophilia, or plasma 
cells, which could be attributed to the 
presence of a bezoar. Even in rats which 
had lived over ten months with large con- 
crements in the stomach, there was ne 
hypertrophy of the muscular lavers. 

In one case there was a bezoar firmly 
incarcerated in the pyloric end of the 
stomach which might have caused ob 
struction. In the other cases, the writer 
could not state detinitely the 
death. Peritonitis and intestinal obstrue 
tion, which killed his two patients, were 
not anv of the rat 
ments 

Pathology 


cause of 


observed in expert 


In contrast to the absence 


of pathologic changes in the abdomen of 
rats with bezoars, the cases reported in 
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One group complained of pain in the 
abdomen, relieved to some extent by rest 


in bed and medical treatment. In view 


the human have shown a variety of ab- 
normalities. In the three cases which were 


cured by operation, there were no patho- 


TABLE I.—SHELLAC BEZOARS 


No. 
Bezoars 
Result Found Age 


Death 1 28 


Method of 
Diagnosis 


Weight 
in gm, 


1325 


Author and 
Country 


Tidemand 
Norway 
Langenbuch 
Germany 
Friedlander 
Germany 
Grauer 
Norway 
Manasse 
Germany 
Vonnegut 
Germany 
Schultze 


Complaint 
Peritonitis from perforated 
gastric ulcer 
Ileus 


Autopsy 


Surgery and Death 2 Young ~—_ Large 
autopsy 

Autopsy Middle 960 
aged 


Death 1 60 370 


Ileus Death Several 

Peritonitis from perforated 
gastric ulcer 

Lung and peritoneal tuber- 
culosis 

Stomach distress, mass in 
abdomen 

Cramp-like pain and mass 


Autopsy 


Autopsy Death 75 


Surgery Cured : é 670 


Surgery Cured Pal- 


Germany 
Hallas 
Germany 
Hallas 
Germany 
Wendt 
Germany 


Autopsy Ileus 
Autopsy 


Autopsy 


in abdomen 


Peritonitis from perforated 
gastric ulcer 

Abdominal pain and mass; 
pulmonary 


pable 
Death 1,745 


Death 2,000 


Death 48 380 
tuberculosis; 


inanition psychosis 


Inlow 


X-ray exami- 
SA. i 


nation 


logic findings reported except a gastric ulcer 
in our patient. In the other eight cases, 
necropsy revealed five gastric ulcers, three 
of which had perforated, with a gener- 
alized peritonitis Adhesions immobiliz- 
ing the stomach were present once, pig- 
mentation of the gastric mucosa once, and 
polyps twice. Three patients died of 
ileus, and the remaining two of tuber- 
culosis. 

In the three cases of ileus, shellac be- 
zoar was definitely the cause of the ob- 
struction. 

The incidence of gastric ulcer (6 in 11), 
adhesions (1 in 11), pigmentation (1 in 11), 
and polyps (2 in 11) is such that the pres- 
ence of shellac bezoar must be considered 
the probable cause of these pathologic 
This conclusion is directly op- 
findings of 


changes 
posed to the experimental 
Hallas. 

Symptomatology. Pain in the abdomen 
was the only constant symptom in the 
cases reported. However, an analysis of 
the complaints allows one to classify them 
into four groups. 


Ulcer history 


Cured oe 129.5 


of their pathologic findings, these patients 
were probably having distress due to gas- 
tric ulcer. Whether this is true or not, 
one is not able to tell from the case re- 
ports. In our case, the history was com- 
patible with a diagnosis of peptic ulcer. 

Others had a palpable mass in the upper 
abdomen, in addition to this complaint 
of pain. Probable carcinoma of the 
stomach was the diagnosis in all of these 
cases. 

Three patients complained of nausea, 
vomiting, and distention, and were ap- 
parently clear-cut cases of intestinal ob- 
struction of unknown origin. 

The history of sudden severe pain in the 
abdomen, with rapidly developing evi- 
dences of generalized peritonitis, was pres- 
ent in three cases, all of which were typical 
of perforated peptic ulcer 

It is difficult in such a small series of 
cases to determine whether or not the 
size, number, or shape of the bezoars had 
any definite relation to the symptom-com- 
plex except in the cases of intestinal ob- 
struction. Here the bezoars were of such 
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a size and shape as to pass through the 
pylorus or duodenum, later becoming in- 
carcerated in the jejunum or ileum. 

Diagnosis—An accurate history is of 
prime importance in making a diagnosis of 
bezoar. However, in cases of shellac be- 
zoar, as may be noted in the case reports, 
the correct history has usually been ob- 
tained after the diagnosis has been made 
by chemical examination of the specimen. 
Only when confronted by such evidence, 
have the patients admitted their unusual 
habit of drinking shellac solution. Conse- 
quently, it is probable that from the his- 
tory alone, one would consider the possi- 
bility of peptic ulcer as the cause of the 
distress, which, after all, may be the true 
explanation. 

Physical findings in the cases without 
obstruction or peritonitis have been ten- 
derness in the upper abdomen, and, in a 
few cases, a palpable mass. A hard mass 
which can be displaced into various parts 
of the upper abdomen, or which disappears 
beneath the ribs on the left side, should 


suggest the presence of a bezoar. 

The roentgenographic diagnosis of be- 
zoar has been made numerous times. A 
dense mass in the left upper abdomen, 
producing a movable filling defect in the 
gastric contour, and many times projecting 
into the air bubble, is almost pathogno- 


monic of bezoar. However, so far as I 
can determine, there is nothing about the 
size, shape, position, or density of the be- 
zoar on roentgenograms that would enable 
one to say whether it is composed of hair, 
persimmon skins, or shellac. 

In intestinal obstruction, it is routine 
practice to take a plain roentgenogram of 
the abdomen to confirm the diagnosis and 
to attempt to locate the point of obstruc- 
tion. The same thing is true in cases of 
perforated peptic ulcer with peritonitis, 
in which demonstration of gas under the 
diaphragm confirms the diagnosis. In 
view of these facts, it is possible that some 
one may demonstrate a shellac bezoar be 
cause of its density, even in these emer 
gencies. 

On surgical exploration, a hard mass 
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which can be easily moved about inside the 
stomach and which has no apparent at- 
tachment to the gastric wall, is practically 
always a bezoar. 

Upon removal, one should be able to 
recognize a shellac bezoar by its black ex- 
ternal surface, its extreme hardness, its 
laminated and check-marked contours, 
its varnish-colored cross-section, and its 
lack of visible hair fibers. 

Chemical analysis for shellac is the final 
step in making a diagnosis of shellac be- 
zoar, and the only one incontestable. 

Treatment.—Gastrotomy with removal 
of the bezoar, followed by a restricted diet 
as in other gastric operations, is the only 
logical method of treatment. 


CONCLUSIONS 

Shellac bezoars are medical curiosities, 
being much less common than trichobe- 
zoars and phytobezoars. In this small 
series of cases, the pre-operative diagnosis 
of bezoar has been made just once by roent- 
genography. Apparently the diagnosis 
‘shellac bezoar’’ has been made only by 
chemical examination of the specimen. 
However, such a diagnosis is possible, if ra- 
diologists will recall this conclusion: Shellac 
bezoars have been found only in male 
drunkards who had access to alcoholic 
shellac solution, and who gave no history 
of ingestion of indigestible substances. 
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A CRITICAL ANALYSIS! 


By JULIUS KAUFMAN, M.D., and HARRY KOSTER, M.D., Brooklyn, New York 


From the Crown Heights Hospital 


INTRODUCTION 


\ ANY methods for securing an 
M\ x-rav film of a designated body 
section have been published under 
various names (1, 2). Those most fre- 
quently encountered in the literature are: 
1) planigraph (Andrews and Ziedses des 
Plantes); (2) stratigraph (Vallebona); (3) 
tomograph (Grossman, Chaoul, and Twin- 
ing); (4) x-ray focusing machine (Kieffer), 
and (5) laminagraph (Kieffer and Moore). 
In all of these methods various motions 
are imparted to the tube, plate, or patient, 
so that the designated plane (thin body 
section) is in focus, and is sharply defined 
on the x-ray plate, the other planes being 
eliminated from the picture by blurring. 

In August, 1936, we introduced an 
original method which we termed plane- 
ography (3, 4, 5). By planeography we 
were able to accomplish the following: 

(1) Roentgenographic films (planeo- 
grams) of all the object-planes could be 
demonstrated. 

2) The depth of the object-planes so 
demonstrated could be determined by 
reference to a specially constructed curve, 
the ‘‘standard depth curve.”’ 

5) Localization and mensuration were 
possible. 

4) It was shown that the planeograms 
did not represent the object-planes them- 
selves but were only enlarged similar films 
of such planes, showing varying degrees of 
enlargement and displacement. 

a) By correcting the enlargement of 
the planeogram, the object-plane could be 
reconstructed. 

b) By correcting the displacement and 
enlargement of the planeogram, the ob 
ject itself could be reconstructed. 


Submitted for publication in January, 1934 
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The delineation of planeograms was ac- 
complished by superimposing two or more 
standard roentgenograms. Successive 
planeograms were demonstrated by sliding 
the roentgenograms one upon the other. 

The term, “‘planeography,’’ was coined 
by us to differentiate this method from 
planigraphy, stratigraphy, etc. Regarding 
this term, Jean Kieffer in a personal com- 
munication to us wrote as follows: “I 
think your differentiation of names is a 
very good one. Although the basic mathe- 
matics are similar to planigraphy, the pro- 
cedures and results are different.”’ 

In September, 1937, Paul Cottenot (6) 
presented a paper before the Fifth Inter- 
national Congress of Radiology, termed, 
‘Thoracic Serioscopy.”’ The method ‘‘con- 
sists in taking . . . four stereoscopic roent- 
genograms of the thorax. The four films 
are examined while superimposed one over 
the other in the same negative viewing 
box. By causing them to slide synchron- 
ously one over the other, the different 
thoracic planes, superimposed from the 
front backward, are successively brought 
into evidence, and at the same time one 
reads on a dial, graduated in centimeters, 
the depth of each of the planes examined.” 

The basic principles employed in seri- 
oscopy by Dr. Cottenot are the same as 
those elaborated by us under the term 
‘“planeography.”’ Apparently Dr. Cotte- 
not rediscovered planeography independ- 
ently, terming the method ‘‘serioscopy.”’ 

Dr. Cottenot employs ‘“‘two pairs of 
stereo-roentgenograms, . . . with the axes 
of shift of the tube perpendicular to one 
another.’’ ‘This alone would not be suffici- 
ent. ‘The axes of the tube shifts must not 
only be perpendicular to each other, as Dr. 
Cottenot states, but they must at the same 


time bisect each other. Under such cir- 
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cumstances, serioscopy is mathematically 
sound. 

Dr. Cottenot states that by the method 
employed in serioscopy, ‘‘we can explore 
successively an infinity of thoracic planes, 
superimposed from the front backward.” 
Also, he states, “it automatically gives in 
centimeters the distance which separates 
the lesion from the thoracic walls.’’ We 
seriously doubt that the serioscopic meas- 
urement of depth in centimeters is of 
much practical value. We hope to sub- 
stantiate this statement by a critical an- 
alysis of serial planeography (serioscopy). 


CRITICAL ANALYSIS 


In Figure 1, A.1, A.2, A.3, and A.4 repre- 
sent roentgenograms taken of object-plane, 
A, in space, with target positions, 1, 2, 3, 
and 4. The roentgenograms have been 
superimposed in the serioscope, at F. By 
motions imparted by the serioscope, A.1, 
A.2, A.3, and A.4 are made to coincide, 
so that they yield planeographic shadow, 
P.A. Planeogram P.A. is similar to ob- 
ject-plane, A, but it is enlarged, and dis- 
placed from its true position, V.A. (vertical 
projection of 4). 

Figure 2 shows a vertical cylinder, 
A... B, placed above film positions, F, 
and exposed, according to Dr. Cottenot’s 
recommendation, in tube positions, 1, 2, 3, 
and 4. When the roentgenograms, so 
taken, are placed in the serioscope (Fig. 3), 
and the planeograms of A and B studied, 
the planeograms will be represented by 
Figures P.A. and P.B. The serioscopic 
images P.A. and P.B. are not only dis- 
proportionately larger than their homolo- 
gous object-planes, A and B, but they 
show variable displacements. If one ex- 
amines successively, the planeograms from 
P.B. to P.A. in the serioscope, one gets 
the impression that the object viewed is a 
truncated cone the central axis of which is 
oblique to the plane of the plate, rather 
than a cylindrical object the central axis 
of which is perpendicular to the plate- 
plane. This disparity arises from the fact 
that the serioscope does not correct the 
enlargement of each planeogram delin- 
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Fig. 1. (1) A. represents a section 
through an object in space. 

(2) A.1 and A.2 represent stereoscopic films 
taken with axis shift 1....2. 

(3) A.3 and A.4 represent stereoscopic films 
taken with axis shift 3.. 

(4) Stereoscopic Axes 1....2 and 3....4 are 
perpendicular to each other and bisect each other. 

(5) V.A. represents a vertical projection of A. 

(6) F. represents the mounting of the four 
stereoroentgenograms in the serioscope. 

(7) P.A. represents the planeogram of 4., 
produced by superimposing A.1, 4.2, 4.3, and 4.4, 
by means of the serioscope. 

(8) Note that the planeogram, P.A., is larger 
than its homologous object-plane, 4. Note also 
its displacement from its true position, 1.4. 


plane 


eated, nor does it correct the displace- 
ment. 

If plane, B, represents a rib, and plane, 
A, a cavity, serioscopic images P.B. and 
P.A., of Figure 3, would represent the 
plane images of rib, B, and cavity, A. 
One would get the impression from the 
serioscope that the cavity does not lie 
vertically above the rib but to the side. 
The surgical approach under these cir- 
cumstances would necessarily be wrong. 
It is true that the serioscope would give 
the correct vertical distances separating 
these planes, but the alignment of one 
above the other would be faulty. 

From the above we see that, by the serio 
scope, successive pictures of object-planes 
can be delineated, and that the depths 
separating the object-planes so delineated 
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Fig. 2. Cylinder A...B lies in space above the 
plane of the film surfaces, F, so that its superior 
surface, A, and inferior surface, B, are parallel to 
F, and so that its central axis, E...G, is perpen- 
dicularto F. V.A.and V.B. represent the vertical 
projections of A and B superimposed. 

Four exposures of cylinder A...B are made 


from focal positions, 1, 2, 3, and 4, for serioscopy 


> 


see Fig. 2-A 


may be read in centimeters. The picture 
planes, however, are disproportionately 
enlarged when compared to homologous 
object-planes and they do not overlie each 
other in the same alignment as the object- 
planes. For any surgical procedure which 
requires localization, or mensuration, seri- 
oscopy accordingly is inadequate. Under 


these circumstances, special corrective 
measures, as suggested by us (3, 4, 5), 


must be employed. 

The above dissertation on serial plane- 
ography applies equally as well to serial 
planigraphic studies. 


SUMMARY 


4 


1) By planigraphy and similar pro 
cedures it is possible to obtain a roent- 
genographic film of a designated object 
plane (body section). 

2) Planeography is a procedure intro 
duced by us as an original method by 
which, from two or more standard roent 
genograms, films of all the object-planes 
may be delineated. Localization, mensura 
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Fig. 2-A. (1) P.A. represents the planeo- 
graphic images of superior surface A, of the 
cylinder pictured in Figure 2. 

(2) P.B. represents the planeographic image of 
inferior surface, B, of the cylinder pictured in 
Figure 2. 

(3) Note that both P.A. and P.B. are dispro- 
portionately larger than their homologous planes, 
A and B, and that in the serioscope they do not 
overlie each other as they do in the cylinder, 
A...B. If A and B represented anatomical 
structures, the surgeon would get a wrong im- 
pression of the size of the object from serioscopic 
images P.A. E 








and ?.B. Also he would get the 
impression that A lies to the side of B rather than 
over it. By examining all the planeograms suc- 
cessively from P.B....P.A., he would get the 
impression that the object portrayed was a trun- 
cated cone the central axis of which was oblique to 
the film surface rather than a cylinder the axis of 
which was perpendicular to this surface. 


tion, plane reconstruction, and _ object 
reconstruction are all made possible by 
this method. 

(4) The basic principles employed in the 
serioscopy of Cottenot are those previ- 
ously claborated by us under the term 
“planeography.”’ Successive plane films 
of object-planes may be delineated by this 
method. Also the depths between the 
object-planes so delineated may be meas- 
ured, but this measurement has no real 
value. 

(4) The limitations of serial planeogra- 
phy (serioscopy) are critically analyzed. 
It is shown that by serioscopy one gets an 
erroneous impression of the true size, 
shape, and relative position of the object 
so studied. 
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(5) The limitations of serial planeog- 
raphy apply as well to serial planigraphic 
studies. 

(6) Corrective measures, as suggested by 
us, may be applied to obviate the difficul- 
ties of serial planeography (serioscopy) 
and serial planigraphy. 
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THE PHYSICIAN-HOSPITAL PROBLEM 


The following letter written by Thomas A. 
Groover, M.D.,' to the Secretary of the Inter- 
Society Committee is of such widespread in- 
terest that Dr. Groover’s permission to publish 
it has been secured. 

The views of other readers on the topic of 
hospital relationships will be welcome. The 
members of the Inter-Society Committee would 
appreciate receiving comments from members 
who feel they have something to add to a 
consideration of the problem. The letter 
follows: 

‘““My DEAR CAHAL: Many thanks for your 
letter of December 20 reminding me of a prom- 
ise to you and Ed Chamberlain to set down 
some of the thoughts which I expressed at our 
recent conference in Atlanta regarding the 
physician-hospital relationship problem in 
which radiologists are particularly interested. 

“Before attempting to do so, first, let me 
say that I think you rightly assume it to be at 
least part of your function as Executive Secre- 
tary of the American College of Radiology to 
help interpret the specialty to the public and 
to groups of physicians organized along lines 
similar to the one you represent. You rightly 
also regard it as your responsibility to inter- 
pret to the medical profession the concepts of 
the man in the street. To discharge such ob- 
ligations is a whale of a job. It is one that 
invites sniping from all sides and requires a 
superabundance of imperturbability to carry 
on with it. Probably all of us are opportun- 
ists in varying degree and for that reason the 
gospel of a practical idealism which you are 
presumed to preach makes yours a most dis- 
couraging task. Now, I am about to lay on 
your doorstep another idea to interpret. 

“It is chock-full of dynamite but I believe it 
is fundamental to a reasonable understanding 
of the physician-hospital problem. 

“I think that the problem itself has been in 
the making for some time but is only just be- 
ginning to assume a recognizable form. It is 
born of the rapid institutionalization of medi 
cine in recent years which still continues at an 


1 Just after closing the forms for this issue, word was 
received of Dr. Groover’s death. 
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unabated pace. It should be remembered that 
the hospital was originally an institution only 
for the indigent and was commonly an annex 
to the almshouse and prison. Under such 
circumstances it was natural for the doctor to 
expect others to furnish the necessary shop, 
tools, and assistants to enable him to function 
in the hospital, particularly in view of the fact 
that his own indispensable service was ren- 
dered gratuitously. In those days those who 
were economically competent never thought of 
patronizing the hospital as patients. Later 
on when their prejudice against doing so was 
broken down and they began to patronize 
hospitals as patients, the hospitals continued 
to furnish the doctor, without charge to him, a 
shop in which to work; the tools of his trade, 
and a corps of professional and technical as- 
sistants. Prior to this time the doctor had 
furnished these items himself in caring for the 
economically competent. Obviously this cir- 
cumstance places the doctor in a very vulner- 
able position with respect to his control of 
hospital policies. As hospitals continue to 
occupy an increasingly dominant position in 
the medical field, concurrently with an in- 
creasing institutionalization of medicine, the 
doctors’ influence in controlling their policies 
may reasonably be expected to dwindle pro- 
portionately. As a corollary of the latter 
statement it is logical to conclude that the 
‘fee for service’ system of medical practice will 
decrease, and the ‘wage for service’ system will 
increase. I think that this trend is now ap- 
parent in many departments of medicine —ob- 
viously so in radiology—-and I believe that 
many adherents of the fee for service system 
in all departments of medicine will be drawn 
into the opposing group and_ still larger 
numbers will quite naturally grow up in it. 
“To state the problem in a somewhat dif- 
ferent way, I envision the hospitals as repre- 
senting the capitalists of medicine, and would 
regard it as passing strange if they do not 
more and more adopt the capitalistic technic. 
By the latter | mean more particularly that in- 
creasing pressure will be exerted to hire pro- 
fessional help just as they do non-professional. 
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Certainly the present differential in the doc- 
tor’s favor will in one way or another be wiped 


out. 
“Assuming now that a large segment of the 


medical profession recognizes and views ad- 
versely the trend I have tried to indicate, it 
may well be asked what, if anything, can they 
do to modify it. To such, I would have them 
remember that it is their prerogative to operate 
their own shop. In other words, they can 
form a competing capitalistic group. There is 
abundant evidence to indicate that this is not 
an altogether fantastic idea or impractical task. 
If undertaken seriously it may well have a far- 
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reaching and salutary effect both for the medi- 
cal profession and the public. 

“In the above brief commentary on the 
physician-hospital problem I trust that you 
will particularly note that it is not tinged 
with partisanship or special pleading. I have 
purposely refrained from even mentioning 
many highly important issues and implications 
which the basic theme suggests, feeling that to 
do so might obscure rather than clarify the 
latter. I would be glad to discuss some of the 
former with you when the opportunity offers. 

“Sincerely yours, 
[Signed| ‘‘THomas A. GROOVER.”’ 











Editor’s Note.—Will secretaries of societies please co- 
operate with the Editor by supplying him with 
information for this section? Please send such in- 
formation to Leon J. Menville, M.D., 1201 Maison 
Blanche Bldg., New Orleans, La. 


UNITED STATES 
CALIFORNIA 
California Medical Association, Section on Radi- 
ology— Chairman, Karl M. Bonoff, M.D., 1930 
Wilshire Blvd., Los Angeles; Secretary, Carl D. 
Benninghoven, M.D., 95 S. El Camino Real, San 
Mateo. 





Los Angeles County Medical Association, Radiological 


Section.—President, M. L. Pindell, M.D.;  Vice- 
president, Richard T. Taylor, M.D.; Secretary, 
Wilbur Bailey, M.D., 2007 Wilshire Blvd.; Treas- 


urer, Henry Snure, M.D., 1414 South Hope Street; 
Kenneth Davis, M.D., Member of Executive Com- 
mittee. Meets second Wednesday of each month 
at County Society Building. 





Pacific Roentgen Club.—Chairman, Karl M. Bonoff, 
M.D., Los Angeles; Members of Executive Committee, 
I. S. Ingber, M.D., A. C. Siefert, M.D., D. R. Mac- 
Coll, M.D.; Secretary-Treasurer, L. Henry Garland, 
M.D., 450 Sutter St., San Francisco. Executive 
Committee meets quarterly; Club meets annually 
during annual session of the California Medical 
Association. 





San Francisco Radiological Society.—Secretary, Har- 
old A. Hill, M.D., 450 Sutter Street. Meets monthly 
on third Thursday at 7:45 p.m., for the first six 
months at Toland Hall (Univ. of Calif. Med. School) 
and for the second six months at Lane Hall (Univ. of 
Stanford Med. School). 


COLORADO 
Denver Radiological Club.—President, N. B. New- 
comer, M.D., 306 Republic Bldg.; Vice-president, 
Elizabeth Newcomer, M.D.; Secretary, Paul R. 
Weeks, M.D., 520 Republic Bldg.; Treasurer, L. G. 
Crosby, M.D., 366 Metropolitan Bldg. Meets third 
Friday of each month at homes of members. 


CONNECTICUT 
Connecticut State Medical Society, Section on Radi- 
ology.—Chairman, Samuel M. Atkins, M.D., 63 
Central Ave., Waterbury; Secretary-Treasurer, Max 
Climan, M.D., 242 Trumbull St., Hartford. Meet- 
ings twice annually in May and September. 


DELAWARE 
Affiliated with Philadelphia Roentgen Ray Society. 


FLORIDA 
Florida Radiological Society.—President, H. B. Mc- 
Euen, M.D., Jacksonville; Vice-president, Joseph H. 
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Lucinian, M.D., Miami; Secretary-Treasurer, John 
N. Moore, M.D., 210 Professional Bldg., Ocala, 
Meetings held in November and at the annual meet- 
ing of the Medical Association of Florida in the 
spring. 


GEORGIA 

Georgia Radiological Society.—President, James J, 
Clark, M.D., Doctors Bldg., Atlanta; Vice-president, 
L. P. Holmes, M.D., University Hospital, Augusta; 
Secretary-Treasurer, Robert C. Pendergrass, M.D., 
Prather Clinic, Americus. Meetings twice annually, 
in November and at the annual meeting of the Medi- 
cal Association of Georgia in the spring. 


ILLINOIS 
Chicago Roentgen Soctety.—President, Roe J. Maier, 
M.D.; Vice-president, Adolph Hartung, M.D.; 
Secretary, Chester J. Challenger, M.D., 3117 Logan 
Blvd. Meetings the second Thursday of each month 
from October to May, except December, at the Hotel 
Sherman. 


Illinois Radiological Society—President, Harry W. 
Ackeman, M.D., 321 W. State St., Rockford; Vice- 
president, D. R. Hanley, M.D., St. Mary’s Hospital, 
Streator; Secretary-Treasurer, William DeHollander, 
M.D., St. John’s Hospital, Springfield. Meetings 
quarterly by announcement. 





Illinois State Medical Society, Section on Radiology.— 
The next meeting will be in Peoria, May 21-23, 1940. 
The officers are: Chairman, Warren W. Furey, M.D., 
6844 Oglesby Ave., Chicago; Secretary, Harry W. 
Ackeman, M.D., 321 W. State St., Rockford. 


INDIANA 
The Indiana Roentgen Society.—President, Juan 
Rodriguez, M.D., 2902 Fairfield Ave., Fort Wayne; 
President-elect, H. H. Inlow, M.D., Shelbyville; 
Vice-president, Wemple Dodds, M.D., Crawfords- 
ville; Secretary-Treasurer, Clifford C. Taylor, M.D., 
23 E. Ohio St., Indianapolis. Annual meeting in 
May. 


IOWA 
The Iowa X-ray Club.—Holds luncheon and business 
meeting during annual session of Iowa State Medical 
Society. 

KENTUCKY 
Kentucky Radiological Society—President, D. B. 
Harding, M.D., Lexington; Vice-president, I. T. 
Fugate, M.D., Louisville; Secretary-Treasurer, 
Joseph C. Bell, M.D., 402 Heyburn Bldg., Louisville. 
Meeting annually in Louisville, third Sunday after- 
noon in April. 


MAINE 
See New England Roentgen Ray Society. 
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MARYLAND 
Baltimore City Medical Society, Radiological Section.— 
Chairman, Harold E. Wright, M.D., 101 W. Read 
St.; Secretary, Walter L. Kilby, M.D., 101 W. Read 
St. Meetings are held the third Tuesday of each 





month. 


MASSACHUSETTS 
See New England Roentgen Ray Society. 


MICHIGAN 

Detroit X-ray and Radium Society.—President, Sam 
W. Donaldson, M.D., 326 N. Ingalls St., Ann Arbor; 
Vice-president, Clarence Hufford, M.D., 421 Michi- 
gan St., Toledo, Ohio; Secretary-Treasurer, E. R. 
Witwer, M.D., Harper Hospital, Detroit. Meetings 
first Thursday of each month from October to May, 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave. 





Michigan Association of Roentgenologists —President, 
J. H. Dempster, M.D., Detroit; Vice-president, L. E. 
Holly, M.D., Muskegon; Secretary-Treasurer, J. E. 
Lofstrom, M.D., 1536 David Whitney Bldg., Detroit. 
Meetings quarterly by announcement. 


MINNESOTA 
Minnesota Radiological Society.—President, Leo G. 
Rigler, M.D., University Hospital, Minneapolis; 
Vice-president, Harry M. Weber, M.D., Mayo 
Clinic, Rochester; Secretary, John P. Medelman, 
M.D., 572 Lowry Medical Arts Bldg., St. Paul. 
Meetings quarterly. 

MISSOURI 
The Kansas City Radiological Society —President, L. 
G. Allen, M.D., 907 N. 7th St., Kansas City, Kan- 
sas; Secretary, Ira H. Lockwood, M.D., 306 E. 
12th St., Kansas City, Mo. Meetings last Thursday 
of each month. 





The St. Louis Society of Radiologists.—President, 
Oscar C, Zink, M.D., St. Luke’s Hospital; Secretary, 
Wilbur K. Mueller, M.D., University Club Bldg. 
Meets on fourth Wednesday of October, January, 
March, and May, at a place designated by the 
president. 


NEBRASKA 


Nebraska Radiological Society—President, Roy W. 
Fouts, M.D., 1007 Medical Arts Bldg., Omaha; 
Secretary, D. Arnold Dowell, M.D., 816 Medical 
Arts Bldg., Omaha. Meetings third Wednesday of 
each month at 6 p.m. in Omaha or Lincoln. 


NEW ENGLAND ROENTGEN RAY SOCIETY 

(Maine, New Hampshire, Vermont, Massachusetts, 
and Rhode Island.) President, Langdon T. Thaxter, 
M.D., Maine General Hospital, Portland, Maine; 
Secretary, Aubrey O. Hampton, M.D., Massachusetts 
General Hospital, Boston. Meetings third Friday of 
each month from October to May, inclusive, usually 
at Boston Medical Library. 
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NEW HAMPSHIRE 


See New England Roentgen Ray Society. 


NEW JERSEY 


Radiological Society of New Jersey —President, P. S. 
Avery, M.D., Middlesex Hospital, New Brunswick; 
Vice-president, J. G. Boyes, M.D., 912 Prospect Ave., 
Plainfield; Treasurer, H. A. Vogel, M.D., 1060 E. 
Jersey St., Elizabeth; Secretary, W. James Marquis, 
M.D., 198 Clinton Ave., Newark; Counsellor, A. W. 
Pigott, M.D., Skillman. Meetings at Atlantic City 
at time of State Medical Society, and Midwinter in 
Newark as called by president. 


NEW YORK 


Associated Radiologists of New York, Inc-——President, 
I. J. Landsman, M.D., 910 Grand Concourse, New 
York City; President-elect, D. E. Ehrlich, M.D., 35 
West 92nd St., New York City; Vice-president, 
Frederic E. Elliott, M.D., 122 76th St., Brooklyn; 
Treasurer, Solomon Fineman, M.D., 133 East 58th 
St., New York City; Secretary, William J. Francis, 
M.D., 210 Fifth Ave., New York City. Regular 
meetings the first Monday evening of the month 
in March, May, October, and December. 





Brooklyn Roentgen Ray Society—President, A. L. L. 
Bell, M.D., Long Island College Hospital, Henry, 
Pacific, and Amity Sts.; Secretary-Treasurer, L. J. 
Taormina, M.D., 1093 Gates Ave. Meetings first 
Tuesday in each month at place designated by presi- 
dent. 





Buffalo Radiological Society—President, Chester D. 
Moses, M.D., 333 Linwood Ave.; Vice-president, 
Edward C. Koenig, M.D., 100 High St.; Secretary- 
Treasurer, Joseph §. Gian-Franceschi, M.D., 610 
Niagara St. Meetings second Monday evening each 
month, October to May, inclusive. 





Central New York Roentgen Ray Society.—President, 
Jesse Randolph Pawling, M.D., 305 Clinton St., 
Watertown; Vice-president, Albert Lenz, M.D., 613 
State St., Schenectady; Secretary-Treasurer, Carlton 
F. Potter, M.D., 425 Waverly Ave., Syracuse. 
Meetings are held in January, May, and October, as 
called by Executive Committee. 





Long Island Radiological Society.—President, Samuel 
G. Schenck, M.D., Brooklyn; Vice-president, G. 
Henry Koiransky, M.D., Long Island City; Secre- 
tary, Marcus Wiener, M.D., 1430 48th St., Brooklyn; 
Treasurer, Louis Goldfarb, M.D., 608 Ocean Ave., 
Brooklyn. Meetings fourth Thursday evening each 
month at Kings County Medical Bldg. 





New York Roentgen Society.—President, Harry M. 
Imboden, M.D., 30 W. 59th St., New York City; 
Vice-president, Henry K. Taylor, M.D., 667 Madison 
Ave., New York City; Secretary, Roy D. Duckworth, 
M.D., 170 Maple Ave., White Plains, N. Y.; Tvreas- 
urer, Eric J. Ryan, M.D., St. Luke’s Hospital, New 
York City. 
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Rochester Roentgen-ray Society Chairman, George 


H. S. Ramsey, M.D., 277 Alexander St.; Secretary, 
S. C. Davidson, M.D., 277 Alexander St. Meetings 


at convenience of committee. 


NORTH CAROLINA 
Radiological Society of North Carolina.—President, 
Robert P. Noble, M.D., 127 W. Hargett St., Raleigh; 
Vice-president, A. L. Daughtridge, M.D., 144 Coast 
Line St., Rocky Mount; Secretary-7reasurer, Major 
I. Fleming, M.D., 404 Falls Road, Rocky Mount. 
Meetings with State meeting in May, and meeting in 
October. 


OHIO 

Cleveland Radiological Society —President, J. H. West» 
M.D., 10515 Carnegie Ave.; Vice-president, Harry 
Hauser, M.D., City Hospital; Secretary-Treasurer, 
H. A. Mahrer, M.D., 10515 Carnegie Ave. Meetings 
at 6:30 p.m. at the Mid-day Club, in the Union Com- 
merce Bldg., on fourth Monday of each month from 
October to April, inclusive. 


Radiological Society of the Academy of Medicine 
(Cincinnati Roentgenologists).—President, Archie 
Fine, M.D., 707 Race St., Cincinnati; Secretary- 
Treasurer, Justin E. McCarthy, M.D., 707 Race 
St., Cincinnati, Ohio. Meetings held third Tues- 
day of each month. 
PENNSYLVANIA 

Pennsylvania Radiological Society—President, Louis 
A. Milkman, M.D., Medical Arts Bldg., Scranton; 
First Vice-president, James E. Ginter, M.D., Dubois; 
Second Vice-president, Alexander Stewart, M.D., 
Shippensburg; Secretary-Treasurer, L. E. Wurster, 
M.D., 416 Pine St., Williamsport; President-elect, 
Harvey N. Mawhinney, M.D., 6546 Darlington 
Road, Pittsburgh; Editor, William E. Reiley, M.D., 
Clearfield; Assistant Editor, Sydney J. Hawley, 
M.D., Danville. Next annual meeting to be held 
May 17 and 18, 1940, at Hershey Hotel, Hershey, Pa. 


The Philadelphia Roentgen Ray Society—President, 
Joseph E. Roberts, Jr., M.D., 403 Cooper St., Cam- 
den, N. J.;_ Vice-president, Jacob H. Vastine, M.D., 
Medical Arts Bldg., Philadelphia; Secretary, Barton 
R. Young, M.D., Temple University Hospital, 
Philadelphia; Treasurer, Fay K. Alexander, M.D., 
Chestnut Hill Hospital, Philadelphia. Meetings 
held first Thursday of each month at 8:15 P.M., 
from October to May, in Thomson Hall, College of 
Physicians, 21 S. 22nd St., Philadelphia. 


The Pittsburgh Roentgen Society—President, Zoe A. 
Johnstor., M.D., 601 Jenkins Arcade; Vice-president, 
Prentiss A. Brown, M.D., and Secretary-Treasurer, 
Harold W. Jacox, M.D., 4800 Friendship Ave. 
Meetings held second Wednesday of each month at 
4:30 p.m., from October to June at various hospitals 
designated by program committee. 


RHODE ISLAND 
See New England Roentgen Ray Society. 
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SOUTH CAROLINA 
South Carolina X-ray Society.—President, T. A. 
Pitts, M.D., Columbia; Secretary-Treasurer, Malcolm 
Mosteller, M.D., Columbia Hospital, Columbia. 
Meetings in Charleston on first Thursday in Noy. 
ember, also at time and place of South Carolina 
State Medical Association. 

SOUTH DAKOTA 
Meets with Minnesota Radiological Society. 

TENNESSEE 
Memphis Roentgen 
monthly in alphabetical order. 
Tuesday of each month at University Center. 


Club.—Chairmanship _ rotates 


Meetings second 


Tennessee Radiological Society.—President, Steve W. 
Coley, M.D., Methodist Hospital, Memphis; Vice- 
president, Eugene Abercrombie, M.D., 305 Medical 
Arts Bldg., Knoxville; Secretary-Treasurer, Franklin 
B. Bogart, M.D., 311 Medical Bldg., Chattanooga. 
Meeting annually with State Medical Society in 
April. 

TEXAS 
Texas Radiological Society.—President, C. F. Crain, 
M.D., Corpus Christi; President-elect, M. H. Glover, 
M.D., Wichita Falls; First Vice-president, G. D. 
Carlson, M.D., Dallas; Second Vice-president, P. E. 
Wigby, M.D., Dallas; Secretary-Treasurer, L. W. 
Baird, M.D., Scott and White Hospital, Temple. 
Meets annually. The next annual meeting is to be 
Jan. 18, 1941, in Sherman. 

VERMONT 
See New England Roentgen Ray Society. 

VIRGINIA 
Radiological Society of Virginta.—President, Fred M. 
Hodges, M.D., 100 W. Franklin St., Richmond; 
Vice-president, L. F. Magruder, M.D., Raleigh and 
College Aves., Norfolk; Secretary, V. W. Archer, 
M.D., University of Virginia Hospital, Charlottes- 
ville. 


a 


V ASHINGTON 
Washington State Radiological Society.—President, 
H. E. Nichols, M.D., Stimson Bldg., Seattle; Vce- 
president, George Cornett, M.D., Yakima; Secretary- 
Treasurer, Kenneth J. Holtz, M.D., American Bank 
Bldg., Seattle. Meetings fourth Monday of each 
month at College Club, Seattle. 

WISCONSIN 

Milwaukee Roentgen Ray Society.—President, H. W. 

Hefke, M.D.; Vice-president, Frederick C. Christ- 

ensen, M.D.; Secretary-Treasurer, Irving I. Cowan, 

M.D., Mount Sinai Hospital, Milwaukee. Meets 

monthly on first Friday at the University Club. 





Radiological Section of the Wisconsin State Medical 
Society.— Secretary, Russel F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 
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University of Wisconsin Radiological Conference.— 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison, Wis. Meets every Thursday from 4 to 5 
p.m., Room 301, Service Memorial Institute. 


CANADA 
Section on Radiology, Canadian Medical A ssociation.— 
Chairman, Gordon Richards, M.D., Medical Arts 
Bldg., Toronto; Secretary, W. J. Cryderman, M.D., 
Medical Arts Bldg., Toronto. 


Section on Radiology, Ontario Medical Association.— 
Chairman, E. H. Shannon, M.D., St. Michael’s Hos- 
pital, Toronto; Secretary, W. J. Cryderman, M.D., 
474 Glenlake Avenue, Toronto. 


Canadian Association of Radiologists —President, 
J. E. Gendreau, M.D., Montreal; Vice-president, 
W. H. McGuffin, M.D., Calgary; Honorary Secre- 
tary-Treasurer, W. L. Ritchie, M.D., Montreal; 
Chairman of Interrelations Committee, G. E. Richards, 
M.D., Toronto. 
The Eastern Canada Mid-winter Session was held 
on Jan. 6, 7, and 8, 1940. Thirty radiologists from 
Halifax, Ottawa, Montreal, Toronto, London, Oshawa, 
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with 


Kingston, and St. Catherine’s met their col- 
leagues in Quebec in several hospitals of the Old City 
of Champlain to discuss scientific problems and to at- 
tend to their professional interests. 

The following is a listing of the papers presented on 
that occasion: 

Treatment of Carcinoma of the Tongue. 
Gendreau and Dr. O. Dufresne, Montreal. 

Gallstone and Medication. Dr. L. Minto, Montreal. 


Dr. J. E. 


Seriescopy. Dr. J. Gosselin, Quebec. 
Primary Tumors of Bone. Dr. M. C. Morrison, 
London. 


The Radiologic Exploration of the Mucosal Relief of 
the Stomach. Dr. Albert Jutras, Montreal. 

A Comparison of Clinical X-ray and Operative 
Findings in Sinusitis. Dr. G. Hilton and Dr. E. M. 
Crawford, Montreal. 

Wartime Radiology. 

Treatment of Carcinoma of the Tongue. 
Richards, Toronto. 

Calcium Metabolism and Radiography of Bone. Dr. 
J. Bouchard, Dr. A. R. Potvin, and Dr. L. R. Payeur, 
Quebec. 

The Roentgenologic Anatomy of the Chest. 
B. Pierce, Montreal. 


Dr. Edmour Perron, Quebec. 
Dr. G. E. 


Dre€. 











LEON J. MENVILLE, M.D., Editor 


EDITORIAL 





HOWARD P. DOUB, M.D., Associate Editor 








THE FUTURE OF THE RADIOLOGIST 


The term radiologist should, first of all, indi- 
cate a capable, well trained physician who 
has, in addition, mastered the art and science 
of radiology which he intelligently applies to 
both diagnosis and therapy to the fullest 
extent of its development. It is now well 
established that such a training is parallel 
with that of a surgical training, and requires a 
minimum of three years, to be spent with a 
physician or group of physicians who have a 
large clientele of radiologic cases. This train- 
ing apparently should qualify a physician for 
the specialty of radiology. However, when 
we consider the broadness of the radiologic 
field and its intimate relation with all other 
specialties, it is reasonable to assume that 
such a training is only preparation for a radi- 
ologic practice. Then what of the future? 
How are we to maintain our position as con- 
sultants in all the specialties, as well as de- 


sirable consultants for the general practi- 
tioners? It seems to me the future presents 


a problem of equal importance to the prelimi- 
nary training. 

The careful reading of all the special journals 
is obviously necessary if the radiologist is to 
keep abreast with the developments in medi- 
cine; particularly is this true of all articles 
which have a bearing on diseases and organs 
which can be examined roentgenographically 
and treated by roentgen therapy. This, 
however, is not in itself sufficient. We are 
stil] consultants in the opinion of our confréres 
and to maintain such a status it will be neces 
sary to keep abreast with the developments of 
al] the special branches of medicine if we wish 
to be indispensable consultants instead of 
radiographers with a laboratory. With such 
a background, no radiologist need fear the 
lack of referring doctors who want his opinion 
and who feel that the expense of such an 
examination is perfectly reasonable, nor need 
there be fear of competition from the untrained 
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physician who buys an x-ray machine for his 
office. 

Perhaps it might appear reasonable that 
the specialists could best qualify themselves 
individually in radiology and thereby conduct 
their own radiologic examinations. However, 
this usually is not practical. First, the ca- 
pable radiologist is the consultant for a number 
of specialties in the same field and has access 
to a much greater number of cases than the 
individual specialist. This gives him a much 
broader experience. Second, roentgen ex- 
amination will often reveal lesions which over- 
lap the special fields of medicine. As an 
example, examination of a patient with low 
back pain may reveal the presence of a ureteral 
stone, a pathologic gall bladder, a tumor in the 
pelvis, an aneurysm of the renal artery, a 
kidney tumor, a bone lesion of the lumbar spine, 
a tumor of the spinal canal, or many another 
abnormal change which may be responsible 
for the patient’s symptoms. One or several of 
these conditions may be present in the same 
individual. 

Who, in your opinion, from the patient’s 
standpoint, would be most capable to make an 
accurate diagnosis by the roentgen ray? The 
answer is a well trained radiologist. For ex- 
ample, such an examination may be under- 
taken by an orthopedist because of the fact 
that the patient has low back pain or symp- 
toms referable to the spine. After such an 
examination, conducted wholly by the ortho- 
pedic surgeon, the presence of a definite osteo- 
arthritis may be considered sufficient to ac- 
count for the symptoms. Well planned treat- 
ment for arthritis or proper orthopedic support 
for such a back may not relieve the symp- 
toms because of the presence of a ureteral cal- 
culus which may easily be overlooked by the 
physician not trained in the specialty of 
urology. Likewise, the suspension of a ptosed 
kidney will not relieve the symptoms due to an 
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early osteogenic sarcoma of the lumbar spine. 
Such reasoning can be applied to a large 
group of patients and it is obvious to us that a 
capable radiologist can render the best and 
most efficient service to such patients. 

It is rather amusing to read in Medical 
Economics for January, 1940, a paper entitled 


“X-ray for the General Practitioner.’’ The 
author reports opinions of various physicians 
throughout the country. Quoting the opinion 
of a number of physicians, he states, ‘‘Fees 
charged by local roentgenologists are too 
high. The patients desire a break.” Also, 
that the general practitioner can get an x-ray in 
his office much quicker than by referring his 
patient to the radiologist, and if cases in his 
office average ten or more a month, the equip- 
ment will pay its way. Another physician 
states, ‘‘Rightfully or not, the physician is 
judged by. his equipment.” We ask, does 
this mean physical or professional equipment? 
This author also quotes a physician who ad- 
vised a group of doctors to buy x-ray equip- 
ment and to have in the group one doctor who 
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has more than a superficial grasp of x-ray pro- 
cedure and diagnosis, as much can be learned 
from such a man. 

It is most unfortunate, however, that many 
doctors consider buying an x-ray machine 
all that is necessary for the practice of this 
specialty. To me, this seems to be com- 
parable to the physician who purchases a set 
of surgical instruments as the preparation for 
a practice in surgery without proper training 
in the specialty. It is evident, however, that 
such attempts of practice without proper prepa- 
ration usually will be understood by the 
more intelligent layman and by the con- 
scientious doctor who wishes to render the best 
service to his patients. 

In retrospect, I think this entire discourse 
is well borne out by the fact that the leading 
pioneers in radiology were all competent, well 
trained physicians as well as capable radiolo- 
gists. 

B. H. NicHots, M.D. 


Cleveland Clinic, Cleveland, Ohio 





ANNOUNCEMENTS 


AMERICAN RADIUM SOCIETY 


The following has been received from the Secretary of the American Radium Society: 


To the Members of the American Radium Society: 


April 10, 1940 


Applications for membership in the American Radium Society have been received by the Executive Commit- 


tee from the following: 
Name 
Allen, Dr. Kenneth 


Address 
452 Metropolitan Bldg. 
Denver, Colorado 


Recommended by 
Dr. W. E. Costolow 
Dr. F. H. Rodenbaugh 


Baker, Dr. E. C. Youngstown Hospital Dr. Lawrence Pomeroy 
Youngstown, Ohio Dr. James R. Driver 
Farrow, Dr. Joseph Memorial Hospital Dr. James Ewing 
New York City Mrs. Edith Quimby 
Flynn, Dr. James M. 277 Alexander Street Dr. E. H. Skinner 
Rochester, New York Dr. William P. Healy 


Hagans, Dr. Frank M. 


400 Broadway Street Dr. Frank Simpson 
Lincoln, Illinois Dr 


Max Cutler 


Hahn, Dr. George Alan American Oncologic Hosp Dr. G. M. Dorrance 
Philadelphia, Pa. Dr. William S. Newcomet 
Hall, Dr. Wendell C. 179 Allyn Street Dr. D. J. Roberts 
Hartford, Conn Dr. R. T. Ogden 
Hildreth, Dr. R. C. 420 S. Rose Street Dr. R. H. Stevens 
Kalamazoo, Michigan Dr. Haves Martin 
Hocker, Dr. Alfred F. 140 East 54th Street Dr. Wilham MacComb 
New York City Dr. Hayes Martin 
Holding, Dr. Arthur T. 142 Washington Ave Dr. Douglas Quick 
Albany, New York Dr. Hayes Martin 
Jaffe, Dr. Henry L. 104 $. Michigan Ave. Dr. Angus K. Wilson 
Chicago, Hlinois Dr. Max Cutler 
Jorstad, Dr. Louis H. 3720 Washington Blvd Dr. A. N. Arneson 
St. Louis, Missouri Dr. Fred J. Taussig 
McCormick, Dr. Norman A. 1687 Wyandotte St., East Dr. Douglas Quick 


Windsor, Ontario Dr 


William P. Healy 
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MeNeer, Dr. Gordon P. 





Pompa, Dr. Alfred M. 
Rubenfeld, Dr. Sidney 
Schmitz, Dr. Herbert E. 
Taft, Dr. Robert 


Young, Dr. James R. 





RADIOLOGY 


Memorial Hospital 
New York City 
220 N. First Street 

Boise, Idaho 
55 East 86th Street 
New York City 
25 East Washington St 
Chicago, Illinois 
103 Rutledge Ave. 
Charleston, So. Carolina 
Professional Bldg. 
Anderson, So. Carolina 


May, 1949 





Dr. George T. Pack 
Dr. William MacComb 
Dr. D. T. Quigley 

Dr. Howard Hunt 

Dr. Ira I. Kaplan 

Dr. William H. Cameron 
Dr. John S. Bouslog 

Dr. Zoe A. Johnston 

Dr. Zoe A. Johnston 
Mrs. Edith Quimby 

Dr. William S. MacComb 
Dr. Hayes Martin 


Any objections held by members against such applicants should be sent to the Chairman of the Executive 
Committee (Dr. Zoe Allison Johnston, 601 Jenkins Arcade, Pittsburgh, Pennsylvania) as soon as possible, in ac- 
cordance with Section A of Article 3 of the By-laws of the Society. 


A NEW PUBLICATION 

The Hospital for Joint Diseases of New 
York City announces the publication of the 
Bulletin, which will be devoted to recording 
material of orthopedic interest from the ex- 
perience of its clinical and laboratory divisions. 
The Bulletin will serve as a medium for pre- 
senting skeletal diseases studied within their 
proper framework of medical science as a 
whole rather than viewed through the limited 
aspect of any one specialty. 

For many years, the staff physicians of the 
Hospital have been engaged in clinical investi- 
gation, research, and surgical studies of a wide 
variety of orthopedic conditions. Much of 
this material has in the past become sub- 
merged in the mass of hospital records and 
remains unpublished. These experiences are 
instructive, may represent frontiers of knowl- 
edge, and merit a permanent record. The 
Bulletin is intended as a vehicle for these 
experiences. The Editor is Samuel Kleinberg, 
M.D. 

RADIOLOGY greets this new publication and 
wishes it a long and useful life. 


AMERICAN ASSOCIATION OF INDUS- 
TRIAL PHYSICIANS AND SURGEONS 


The Twenty-fifth Annual Meeting of the 
American Association of Industrial Physicians 
and Surgeons, together with the First Annual 
Meeting of the American Industrial Hygiene 
Association, will be held at Hotel Pennsyl- 
vania, New York City, June 4 to 7, 1940. This 
will be a four-day meeting intensively devoted 
to the problems of industrial health in ali of 
their various medical, technical, and hygienic 





Very truly yours, 
EXECUTIVE COMMITTEE 
Zoe Allison Johnston, M.D., Chairman 
Edward H. Skinner, M.D. 
William P. Healy, M.D. 


phases, with particular stress on prevention 
and control of occupational hazards. 

The medical profession is not only invited, 
but urged to attend these gatherings as they 
will be of unusual interest and value to all prac- 
titioners interested in industrial injuries and 
illnesses. 


IN MEMORIAM 


HOWARD EDWIN RUGGLES, M.D. 
(1886-1939) 


Howard Ruggles was born in San Francisco, 
where he received his early education and spent 
the major portion of his so short but brilliant 
life. On Dec. 28, 1939, in his country home 
near there, he suddenly passed away. 

After receiving a Bachelor Degree from 
Stanford University in 1907, he entered the 
Harvard School of Medicine and, graduating 
in 1913, he returned to San Francisco, where 
he quickly became a leader in his chosen pro- 
fession, roentgenology. 

While at Harvard he was fortunate in his 
association with his teacher, Dr. George 
Holmes, and from this arose a deep and lasting 
friendship which he cherished to the last, and 
their combined efforts produced an outstanding 
textbook of roentgenology which is now a 
standard throughout the world. 

Dr. Ruggles’ first appointment was to St. 
Luke's Hospital, where he remained as Visiting 
Roentgenologist until his death. In 1914 he 
received an appointment at the University of 
California and rapidly rose to the head of the 
Department of Roentgenology, where he held 
the title of Clinical Professor. He was also 
Chief Consultant to the Shriners Hospital, 





















IN MEMORIAM 


The late Howarp Epwin RuGGLEs, M.D. 


Children’s Hospital, Southern Pacific Hospital, 
and the University of California Service at the 
City and County Hospital of San Francisco. 
During the World War he served in France as 
a captain attached to Base Hospital No. 30. 
He was a member of his local county and 
State medical societies and of the American 
Roentgen Ray Society, of which he was a Vice 
president, Chairman of the Publication Com 
mittee, and a member of the Executive Council. 
Like many of the pioneers in roentgenology, 
he devised and built several pieces of original 


apparatus which are still in use, namely,’ the 


tilting fluoroscope and the Ruggles Sinus 
Device. Early in the 1920's he constructed 
a practical device for moving roentgenograms 
of the heart in spite of comparatively inefficient 
tubes and films. | 

His primary interest was in diagnosis rather 
than in therapy; his skill as a technician was 
unsurpassed and his diagnostic ability was 
rapier-like in its swiftness and accuracy. 

He was a master teacher and those of us 
who were fortunate enough to come under his 
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wing can at last realize what a rare opportunity 
was ours and bow our heads in reverence to our 
“Chet.” 

He had little interest in outdoor sports and 
his hobby was photography, particularly in 
colored moving pictures, of which he developed 
a wonderful collection. This collection was 
the delight of many friends and the envy of 
professionals. 

His generosity even in a material sense to 
the younger roentgenologists was well known 
to many but was made light of by Howard. 

The science of roentgenology owes him a 
great debt, for its advancement, particularly 
on the Pacific Coast, is due in no small measure 
to his skill, his thoroughness, his inspiration, 
his enthusiasm, and his not numerous but 
important contributions to the literature. If 
by your work you shall be known, then the 
name of Howard Ruggles will indeed endure. 

LLoyp Bryan, M.D. 
San Francisco 


THOMAS A. GROOVER, M.D. 


The message has just been received of the 
passing of Dr. Thomas A. Groover, of Washing- 
ton, D. C., one of the country’s eminent radiolo- 
gists. A full notice is being prepared, to be 
published in the next issue of RADIOLOGY. 





We have also received word of the death, on 
March 12, of Edward M. Heacock, M.D., of 
Chicago, and, on March 24, of Erwin W. 
Johns, M.D., of Albuquerque, New Mexico. 

The friends of these late members of the 
Society will mourn their death. 


BOOKS RECEIVED 


Books received are acknowledged under this 
heading, and such notice may be regarded as an 
acknowledgment of the courtesy of the sender. 
Reviews will be published in the interest of our 
readers and as space permits. 


Tomo I.—Fisica de Los Rayos 
X Aparatos (Radiodiagnosis. Volume I.—Physics 
of the X-rays—Apparatus). By Dr. Gonza.o 
Escuperra Gomez, of the Faculty of Medicine, 
National University, Bogota, Colombia. A volume 
of 115 pages, with 890 illustrations by Dr. Roberto 
Ezpeleta. Cromos, Bogota, Colombia, 193%. 


RADIODIAGNOSTICO. 


Systema Oseo (Radio- 
By Dr. 


Rapropiacnostrico. Tomoll. 


diagnosis. Volume IJ.—-Osseous System). 
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GonzALO ESGUERRA GOMEZ, of the Faculty of 
Medicine, National University, Bogota, Colombia, 
A volume of 335 pages, with 400 illustrations 
Cromos, Bogota, Colombia, 1938. 


WIDE FIELD X-RAY TREATMENT: The Value of the 
X-ray Bath Method in Disease and Health. By §, 
GrLBerT Scott, M.R.C.S., L.R.C.P., F.F.R., D.M.R. 
and E. (Camb.), Consulting Radiologist to the 
London Hospital; Honorary Radiologist to the 
British Red Cross Rheumatism Clinic, London; 
Honorary Physician-radiologist to the Charterhouse 
Rheumatism Clinic. A volume of 80 pages, with 
13 figures. Published by George Newnes, Ltd., 
London, 1939. Price: 8 shillings six pence. 


PRINCIPLES OF ROENTGENOLOGICAL INTERPRETATION. 
By L. R. Sante, M.D., Professor of Radiology, 
St. Louis University School of Medicine: Radi- 
ologist to St. Louis City Hospital and St. Mary’s 
Hospital, St. Louis. A volume of 340 pages, with 


numerous illustrations. Published by Edwards 
Brothers, Inc., Ann Arbor, Mich., 1940. Price: 
STECKSCHUSS UND RONTGENSTRAHLEN (Embedded 


Projectiles and the Roentgen Rays: Examination 
and Treatment). By Prof. Dr. RupoLF Grasuey, 


K6ln. A monograph consisting of 92 pages, with 80 
illustrations. Published by Georg Thieme, Leipzig, 
1940. Price: 8.70 R.M. (25 per cent discount allowed 


to foreign purchasers). 


DIRECTORY OF MEDICAL SPECIALTIES, Certified by 
American Boards, 1939. Paul Titus, Directing 
Editor, and J. Stewart Rodman, Associate Editor. 
A volume of 1573 pages. Published by Columbia 
University Press, Morningside Heights, New York 
City, 1940. Price: $5.00. 

AN INTRODUCTION TO GASTRO-ENTEROLOGY. Third 
Edition of ‘‘The Mechanics of the Digestive Tract.” 
By WALTER C. ALVAREZ,M.D., Professor of Medicine, 
University of Minnesota, The Mayo Foundation, 
and a Senior Consultant in the Division of Medi- 
cine, The Mayo Clinic. A volume of 778 pages, 
with 186 illustrations. Published by Paul B. Hoeber, 


Inc., New York City, 1939. Price: $10.00. 


PNEUMOCONIOSIS (SILICOSIS): THE STorY OF DUSTY 
Luncs. A Preliminary Report. By Lewis GrREc- 
ory CoLe, M.D., Director of Silicotic Research, 
John B. Pierce Foundation, New York City, and 
Wititiam Grecory CoLe, M.D., New York City. 
A volume of 290 pages, with 26 illustrations. Pub- 
lished by John B. Pierce Foundation, New York 


City, 1940. Price not stated. 


HEPATOLIENOGRAPHIE MIT JoDSOL (HEPATOLIENO- 
GRAPHY witH IoposoL). By Dr. FRANZ BECKER- 
MANN, Associate Physician at the Hamburg-Eppendorf 


Clinic. A monograph consisting of 88 pages, with 
65 illustrations. Published by Georg Thieme, Leip- 
zig, 1940. Price: 8 R.M. (25 per cent discount 


allowed to foreign purchasers). 
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TUMORS OF THE SKIN. By JOSEPH JORDAN 
ELLER, M.D., Attending Dermatologist, 
City Hospital, New York City; Consulting 
Dermatologist: French Hospital, Broad 
Street Hospital, New York; Morristown 
Memorial Hospital, Monmouth Memorial 
Hospital, Fitkin Memorial Hospital, New 
Jersey; Norwalk General Hospital, Con- 
necticut; Unity Hospital, Brooklyn; More- 
los Hospital, Mexico, etc. A volume of 607 
pages, with 403 illustrations. Published by 
Lea & Febiger, Philadelphia, 1939. Price: 
$10.00. 


This specialized book discusses tumors of 
the skin under the usual classification of benign 
and malignant lesions. A chapter is devoted 
to surgical procedures and plastic repair, and 
there is an appendix on the subject of the 
physical aspects of radiation. 

The material on benign lesions of the skin 
comprises 246 pages. In this section there are 
many excellent cuts, both of anatomic and 
histo-pathologic specimens. Although one 
might question the accuracy of the histo- 
pathologic diagnosis as revealed by certain 
illustrations, this is perhaps a problem for the 
concern of the histo-pathologist rather than 
for the radiologist. The use of reports of cases 
in connection with Von Recklinghausen’s 
disease might be considered superfluous be- 
cause of the relative unimportance of this 
disease. 

That portion of the book concerned with 
malignant tumors of the skin comprises 244 
pages of which considerable space is devoted to 
radiation therapy with particular emphasis on 
radium. The illustrations showing the author's 
method of applying radium are particularly 
good. 

The chapter on “lymphomas”’ is important 
in that it emphasizes the fact that cutaneous 
eruptions in “lymphoma” are generally a 
manifestation of systemic disease. In_ this 
connection the use of the term “lymphocyto- 
mas’’ may be criticized because the term is not 
in general use. Most workers look upon these 
tumors as being, possibly, lymphoblastomas. 

The chapter on methods of cutaneous sur- 
gery and plastic repair offers many helpful 
hints, together with figures illustrating various 
technics. 

The last portion of the book is concerned 
with roentgen physics and biologic aspects. 
It is perhaps open to criticism because it deals 
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with comparisons of depth dosages of “‘moder- 
ate’ and so-called “high voltage’ (200 kv.) 
roentgen rays. These considerations, together 
with the various charts of surface and depth 
dosages that are presented, although scien- 
tifically true, lie in the realm of the therapeutic 
roentgenologist rather than that of the derma- 
tologist. In the appendix the chart indicating 
the standardization of a machine listed as 
“XYZ” gives the control setting as well as the 
voltage readings. It is generally accepted 
that the control settings are unimportant, the 
only important factors being the voltmeter 
pre-reading and the peak kilovoltage. 

The various chapters contain an extensive 
bibliography which should be helpful in refer- 
ence work. This very readable book will find 
its place as a valuable addition to the library 
of the dermatologist rather than the roent- 
genologist, since it contains a wealth of infor- 
mation on tumors of the skin which is discussed 
in more detail than in most texts on 
dermatology. 


ORTHOPEDIC OPERATIONS. By ARTHUR 
STEINDLER, M.D., F.A.C.S., Professor of 
Orthopedic Surgery, State University 
of Iowa, Iowa City, Iowa. A volume of 
766 pages, with numerous engravings, graphs, 
and tables. Published by Charles C. 
Thomas, Springfield, Illinois, 1940. Price: 
$9.00. 


This volume, by a distinguished teacher of 
orthopedic surgery, is a welcome addition to 
the literature on this subject. The title 
page reads, ‘Orthopedic Operations, Indi- 
cations, Technic, and End-results."” The au- 
thor has followed this program closely, and, 
therefore, has produced a book somewhat 
different from those previously published. 
The work is divided into three parts as fol- 
lows: first, General Biologic, Anatomic, 
Pathologic, and Clinical Topics pertaining to 
Orthopedic Operations; second, The Technic 
of Orthopedic Operations, and third, The 
Indications and End-results. In this respect 
again the author has hit upon a new plan of 
presentation and one which it seems will be 
pleasing to his readers. 

As the author states, the book is submitted 
“as a final account of the writer's experience in 
several phases of orthopedic treatment” and, 
therefore, cannot cover every phase of the 
subject. However, we were pleased to see a 
wide variety of operations presented, perhaps 
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another indication of the author’s very broad 
experience. These operations are well pre- 
sented, well illustrated by drawings by the 
author’s own artist, and adequately described 
with the added important advantage that, 
in many instances, the tables of end-results of 
the author’s own experience are given, and 
these are an unusually valuable adjunct to the 
work and should prove a great aid to the sur- 
geon in selecting an operation for his partic- 
ular need. 

The book is well illustrated and beautifully 
printed, with a good bibliography, and should 
prove a valuable asset to the library of anyone 
interested in operations commonly used in bone 
and joint surgery. 





THE RADIOLOGY OF PULMONARY TUBERCU- 
Losis. By J. E. BANNEN, M.B., Ch.B., 
D.M.R.E. A volume of 156 pages, with 39 
illustrations. Published by William Wood 
and Company, Baltimore, 1938. Price: 
$4.50. 


In some seventy pages of text the author at- 
tempts to discuss the pathogenesis, clinical 
features, radiology, differential diagnosis, and 
collapse therapy of pulmonary tuberculosis, to- 
gether with a chapter on pneumoconiosis. 
The result is a rather superficial discussion 
which touches lightly on modern concepts of 
tuberculosis, while the roentgen features are 
inadequately covered. The ideas expressed 
are orthodox, but frequently too dogmatic, due, 
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no doubt, to limitations of space. A good fea- 
ture of the book is the emphasis placed upon 
atelectasis, an important factor in the patho- 
genesis and roentgen findings of pulmonary tu- 
berculosis. There is a chapter on the technic 
of roentgen examination in which thickness-of- 
part technic is but casually mentioned. Fluor- 
oscopy is rightly deplored as a means of diag- 
nosing minimal lesions, but the author does not 
point out that this method is more effective 
than the roentgenographic procedure in the 
detection of calcified foci or calcified glands. A 
number of statements may well be questioned. 
Surely, a primary focus does not invariably 
show on a roentgenogram throughout life. 
Likewise, the emphasis on the production of 
calcium shadows in adult lesions seems un- 
justified. The statement that tuberculous 
cavities do not contain fluid may lead the un- 
wary reader into error. 

The illustrations are printed on good paper 
but are not of good quality. The arrangement is 
unsatisfactory and in several instances, notably 
Figures 11-B and 12-B, Figures 17 and 158, the 
same roentgenogram is repeated for no appar- 
ent reason. It is difficult to believe that the 
rounded mass with convex outer borders, 
shown in Figure 11-A, could represent an ate- 
lectasis of the lower lobe from bronchial ob- 
struction as described in the legend. While 
the author has presented in brief form a rea- 
sonably accurate statement of some of the im- 
portant facts about pulmonary tuberculosis, he 
falls short of an adequate treatment of the 
radiology of this disease. 
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Experimental Investigations on the Importance of 
Protraction and Fractionation. Bérge Faber. Acta 
Radiol., 20, 170-184, April, 1939. 

By a decrease of daily radiation doses, 7.e., increased 
fractioning, from 225 r to 150 r, the author was able to 
demonstrate an increase in the skin tolerance of ap- 
proximately 30 percent. A protraction from 20 r/min. 
to 2.5 r/min. increased the skin tolerance a further 
10 or 15 per cent. These experiments were done in 
guinea pigs; the total doses applied varied from 3,000 
to6,000r. Very interesting is a table by Reisner which 
shows that considerably larger doses can be applied in 
toto by fractioning and protraction. According to this 
table, the same erythema is produced by daily irradia- 
tions with the following individual doses (the skin 
erythema dose is expressed by S.E.D.): 

10% S.E.D. 27 times = 270% S.E.D. in 27 days 
20% S.E.D. 12 times = 240% S.E.D. in 12 days 


30% S.E.D. 7 times = 210% S.E.D. in 7 days 
40% S.E.D. 4 times = 160%S.E.D.in 4 days 
50% S.E.D. 3 times = 150% S.E.D.in 3 days 
65% S.E.D. 2 times = 130% S.E.D.in 2 days 
100% S:E.D. 1ltime = 100%S.E.D.in 1 day. 


Ernst A. Scumipt, M.D. 


FRACTURES 


A New Device for Facilitating the Taking of Roent- 
genograms when Performing the Extra-articular 
Method of Internal Fixation in Fractures of the Femo- 
ral Neck. J. I. Sloat and Leonard T. Peterson. Jour. 
Bone and Joint Surg., 21, 1041-1044, October, 1939. 

This is a film tunnel with a cast aluminum back and 
polished bakelite face, so constructed as to fit on the 
pelvic support of a fracture table. It permits a cas- 
sette to be introduced and removed during operation 
without disturbing the sterile drapes. It also affords a 
broad support and can be removed before the applica- 
tion of a plaster cast 

Joun B. McAneny, M.D. 


Fractures of the Carpal Navicular: Importance of 
Roentgenography. Abraham S. Rothberg. 
Zone and Joint Surg., 21, 1020-1022, October, 


Special 
Jour. 
1939 

Rothberg reports a case of fracture of the carpal 
navicular in which it was impossible to demonstrate the 
fracture until a roentgenogram was made with the hand 
in ulnar deviation whereby the navicular is seen in its 
greatest dimensions 

A second case showed a fracture of the carpal na- 
vicular which could not be demonstrated roentgeno 
graphically two months after the injury. Accordingly, 
two roentgenograms were made of the wrist, one with 
the tube directly over the wrist and the other with the 
tube shifted to one side. The shift of tube readily 
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demonstrated the fracture line that was not easily 
seen in the routine view. 
Joun B. McAneny, M.D. 


Fractures in the Region of the Ankle Joint. Welling- 
ton D. Griesemer. Pennsylvania Med. Jour., 43, 145- 
149, November, 1939. 

Fractures of the ankle joint are briefly discussed. 
Anteroposterior and lateral x-ray views are advocated, 
Frequently an additional diagonal view will show a 
line fracture in mildly suspicious cases. 

The author does not believe in delayed reduction, 
stating that all fractures should be manipulated im- 
mediately, and the normal relations in and about the 
joint exactly restored. 

JosEPH T. Danzer, M.D. 


HEART AND VASCULAR SYSTEM 


Tetralogy of Fallot: Correlation of Clinical, Roent- 
genologic, and Postmortem Findings. Joseph A. 
Pescatore, Joseph B. Wolffe, and Victor A. Digilio. 
Am. Heart Jour., 17, 489-493, April, 1939. 

At autopsy, the thoracic organs of a man, 20 years 
old, who had died of a complication of the tetralogy 
of Fallot, were placed under an x-ray tube in the same 
anatomic relationship which they had occupied in the 
body. Barium was forced into the superior vena cava. 
It was shown roentgenologically that the right auricle 
formed the right border of the heart and a goodly por- 
tion of its anterior surface, in this disease. Marked 
narrowing of the pulmonary artery was evident. The 
right ventricle occupied most of the anterior surface of 
the heart, only a small portion of the left ventricle be- 
ing seen. The apex was formed completely by the 
right ventricle. The left auricle occupied a position 
posterior and somewhat medial to the right auricle. 
The left ventricle was very small. 

W. H. GILcentTine, M.D. 


The Value of Special Radiologic Procedures in De- 
tecting Cardiac Enlargement in Children with Rheu- 
matic Heart Disease. Ann G. Kuttner and Gertrude 
Reyersbach. Am. Heart Jour., 18, 213-227, August, 
1939 

The authors attempted to determine radiologically 
evidence of early rheumatic heart disease in children. 
The chief value of any radiologic procedure in cases of 
carly rheumatic heart disease is to detect changes in 
the size or contour of the heart in the same patient at 
different The measurement of the “angle of 
clearance,” of Wilson; that is, the degree of rotation 
necessary to separate the left lower cardiac border from 
the vertebral column in the left anterior oblique posi- 
tion (normal less than 55 degrees); was an aid in ruling 


times 


out left ventricular enlargement in patients with high 
diaphragms and transverse hearts, in whom the heart 
appears to be enlarged to the left in the anteroposterior 
position, Early enlargement of the left auricle could 
best be demonstrated by the backward displacement of 
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the barium-filled esophagus. The absence of displace- 
ment did not exclude the possibility of an enlarged left 
auricle. 

These workers confirmed the work of previous 
investigators who found the measurement of frontal 
area of little value in establishing a definite abnor- 
mality in this group of cases. One hundred and one 
children were used as controls in this study and 55 chil- 


dren in the rheumatic group. 
W. H. GILLENTINE, M.D. 


Acute Mesenteric Arterial Thrombosis. Warner 
Ogden. Minnesota Med., 22, 525-527, August, 1939. 

This condition was first reported by Hodgson, at 
Guy’s Hospital, in London, in 1915, and again three 
years later by Chaussier. 

Since 1923, three cases have been encountered at 
Johns Hopkins Hospital; in 300,000 admissions at the 
Charity Hospital, in New Orleans, only 13 cases; in 
30,000 admissions at the Emergency Hospital, Wash- 
ington, D. C., seven cases; at the Boston City Hospital, 
in 33 years, 51 cases; at the Miller Hospital, St. Paul, 
in 61,000 admissions, five cases, three of which were 
secondary to operations. 

Etiologic factors may be: arteriosclerosis, a pre- 
ceding operation, trauma to the abdomen, distention 
of the gut, or great straining on exertion. 

In 90 per cent of the cases the thrombosis occurs in 
the superior mesenteric vessels, 61 per cent being in the 
artery. 

Differential diagnosis includes all causes of acute 
abdominal pain. 

The operative treatment and prognosis are discussed. 
The mortality is from 85 to 100 per cent. 

Percy J. DELANO, M.D. 


Cardiac Aneurysm. Louis H. Berk. Am. Heart 
Jour., 17, 569-580, May, 1939. 

The author mentions Hall’s report, in 1903, of 112 
cases of cardiac aneurysm and refers to Sternberg’s 
authoritative monograph written in 1914. This 
writer adds 16 cases diagnosed by clinical and radiologic 
examinations at Bellevue Hospital. 

This condition follows coronary thrombosis (9 per 
cent of cases) and is the mechanical result of stretching 
of the fibrous transformation of the myocardium. A 
diffuse eccentric dilatation of the cardiac apex has been 
described and also the type presenting a circumscribed 
bulge. 

Clinical findings are suggestive. Roentgenograms 
made in the anteroposterior and oblique positions, to- 
gether with the fluoroscopic examinations, will show the 
abnormal contour of all parts of the anatomic divisions 
of the heart. The degree of pulsation of the mass is 
directly proportional to the size of the aneurysm and 
it varies inversely with the amount of pericardial 
thickening and the presence of adhesions. Hyper- 
trophic muscle at the border of the aneurysm may be 
mistaken for aneurysm because of its marked pulsa 
tion. Roentgenographic visualization is impossible if 


the aneurysm develops on the diaphragmatic or pos- 
terior surface of the heart. The presence of pleuroperi- 
cardial adhesions with immobilization of the apex, 
which may be seen on the fluoroscopic screen, is an in- 
direct corroborative sign of cardiac aneurysm. Meas- 
urement of the bisector of the left ventricle may, in 
the absence of concomitant hypertension, demonstrate 
occult bulging of the left ventricular border. 
W. H. GILcenTINE, M.D. 


The Vascular Complications of Cervical Ribs and 
First Thoracic Rib Abnormalities. Kenneth C. Eden. 
British Jour. Surg., 27, 111-139, July, 1939. 

This is a complete paper discussing the syndrome of 
vascular disease of the arm produced by the irritation 
of the subclavian artery in the neck by a cervical rib or 
the first thoracic rib. Three of the author’s cases are 
reported, and there is a review of the literature with 
tabulation of 45 cases dating as far back as 1861. 

The roentgenograph of the first case showed large 
complete bilateral cervical ribs passing from the trans- 
verse process of the seventh cervical vertebra on each 
side to the corresponding first thoracic ribs. On the 
left side there was a large splayed-out end to the rib 
where it articulated with the first thoracic rib. 

Operation revealed a fusiform dilatation of the third 
part of the subclavian artery lying partly on the 
splayed-out end of the cervical rib and partly in a 
groove in the first thoracic rib and was pushed forward 
considerably. Following the removal of the bony 
prominence at the lower end of the cervical rib, the pa- 
tient was symptomatically cured, although the an- 
eurysm was still present. In this case there was no in- 
volvement of the brachial plexus, but symptoms were 
due entirely to obstruction of some of the smaller 
vessels to the fingers, giving rise to disease of the digital 
vessels and their spasmodic closure on exposure to cold. 

The second case showed a visible pulsating swelling 
above the middle of the left clavicle and there were no 
sensory, motor, or trophic changes in the hands and no 
evidence of vascular changes. The roentgenograph 
showed bilateral complete cervical ribs articulating 
with short bony processes on the first thoracic ribs. 
An aneurysm of the subclavian artery was found, at 
operation, and the lower end of the cervical rib was re- 
moved. Subsequent to operation severe vascular dis- 
ease of the arm, attributed to thrombosis of the arteries 
of the arm right up to the aneurysm, developed. 

The third case presented severe vascular disease in- 
volving the thumb, index, and middle fingers of one 
hand, and, eventually, the entire hand as far as the 
wrist. The roentgenograph of the neck and thorax 
showed no cervical ribs or any abnormality of the tho 
racic ribs. Operation revealed slight dilatation of the 
subclavian artery due to intermittent pressure between 
an abnormally low clavicle and first thoracic rib. After 
removal of a portion of the first thoracic rib, there was 
rapid relief of symptoms. 

The number of recorded cases of vascular complica- 
tions as compared with the volume of literature on the 
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nervous complications reveals the relative incidence of 


the two conditions. In the majority of the reported 
cases, the first complaint was pain in the arm or vas- 
cular disturbance in the fingers, and, in a few, there was 
a pulsatile swelling in the neck. Two main types of 
cases may be distinguished. In the one there is a 
massive blockage of the main vessels of the forearm or 
arm, with severe pain and weakness of the arm but with 
collateral circulation adequate to preserve the nutrition 
of the fingers. In the other type the small vessels of 
the fingers and the hand become progressively blocked, 
leading to Raynaud attacks in the fingers or finally to 
gangrene of the fingers. In the majority of cases a 
cervical rib was present, and it was nearly always 
found to be of the complete type articulating with 
the first thoracic rib by an enlarged extremity, often 
by means of a diarthrodial joint. 

The evidence in most of the cases reported supports 
the hypothesis that vascular disease of the arm is due 
to damage to the wall of the subclavian artery by in- 
termittent compression between the clavicle and cer- 
vical rib or first thoracic rib, resulting in dilatation of 
the artery with dense fibrosis around it and thrombosis 
in the intima. With continued trauma, emboli lodge 
in the vessels of the hand and arm, giving rise to pro- 
gressive thrombosis and symptoms of vascular disease. 

Max Cirman, M.D. 


G. Liljestrand, 
Am. 


The Normal Heart Volume in Man. 
E. Lysholm, G. Nylin, and C. G. Zachrisson. 
Heart Jour., 17, 406-415, April, 1939. 

The authors, by means of a specially constructed 
machine, have taken simultaneous roentgenographic 
projections at right-angles and have determined values 
for the volume of the heart in 101 healthy men, be- 
tween the ages of 21 and 47 years. Byaslight modifica- 
tion of the Rohrer-Kahlstorf formula, the writers ob- 
tained results approximately 6 per cent higher than the 
values presented by these two men. The writers have 
found that the normal heart volume varies between 
7 and 13 c.c. per kg. of body weight and between 250 
and 490 c.c. per square meter of body surface. 

W. H. GIt_entine, M.D. 


30dy Build and Heart Size: A Study of 20 Pairs of 
Identical Twins and 15 Pairs of Unrelated Individuals 
with Similar Body Height and Weight. Wilfrid J. 
Comeau and Paul D. White. Am. Heart Jour., 17, 
616-623, May, 1939. 

Roesler, in his text on cardiovascular roentgenology, 
states that body weight and body surface area give the 
greatest degree of correlation with heart size in individ 
uals of varying body measurements. The authors of 
this article present data on the heart size of individuals 
of similar body builds, namely, 20 pairs of identical 
twins and 15 pairs of unrelated individuals. Their 
data show a close correspondence of heart size in the 
identical twins. In the pairs of unrelated individuals, 
the similarity in heart measurements is close, consider- 
ing the constitutional and racial differences in body 
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structure which are not covered by simple height and 
weight measurements. 
W. H. GIL_eNTINE, M.D. 


THE HIP JOINT 


Adolescent Deformities of the Acetabulum: An 
Investigation into the Nature of Protrusio Acetabuli. 
John Gilmour. British Jour. Surg., 26, 670-699, April, 
1939. 

Cases of protrusion are divided into two categories: 
(1) A primary group the origin of which has been the 
subject of much speculation, and (2) a secondary 
group which results from destructive diseases of the 
hip joint or from injury of the acetabular floor. The 
first recorded case dates back to 1824. An analysis of 
37 cases from the literature up to 1929, revealed that 
the deformity was more common in females in the pro- 
portion of 30 to 7. Bilateral and unilateral protrusions 
were almost equal in numbers (17 to 20). Osteo- 
arthritis was the most frequent complication ( in 20 out 
of 26 cases). There was a history of possible joint in- 
fection in a third of the cases. The author reports eight 
of his own cases of primary protrusion, six of which 
were bilateral and two unilateral. All of these patients 
presented characteristic clinical findings of varying de- 
grees of fixation of the hip, tilting forward of the pelvis, 
and hyperlordosis of the lumbar spine. In the females 
a history was usually obtained of onset of symptoms 
during adolescence. Two cases of deep acetabula are 
reported, both of which showed osteo-arthritic changes. 
Three cases of secondary protrusion are reported fol- 
lowing acute arthritis, acetabular fracture, and tubercu- 
losis of the hip, respectively. 

The features of secondary protrusion are: (A) 
irregular enlargement of acetabular floor toward the 
pelvis, resulting in protrusion; (B) Shenton’s line is 
interrupted; (C) some destruction of the head in in- 
flammatory cases, and (D) the affected limb is short- 
ened. 

A method of pelvimetry is described which was used 
in all the cases. There are three characteristics which 
distinguish the pelvimetry of cases with protrusion: 
the intercristal diameter is apt to be increased; the 
bitrochanteric diameter is relatively reduced, and the 
intertuberous diameter is always less than normal. 

The diagnosis of acetabular deformities depends on 
roentgenologic examination. The entire pelvis must 
be roentgenographed with the rays projected vertically 
through the mid-line of the pelvis. The ‘‘tear drop 
figure” of Kohler, which forms the normal pattern of 
lines characterizing the normal hip joint, is used as a 
basis for recognition of the abnormal acetabulum. 
Various distortions of this pattern are found in acetabu- 
lar deformities. 

The clinical aspects of 44 cases of primary acetabular 
deformities are recorded, There were nine cases with- 
out arthritic changes and the signs of deformity were 
limitation of hip movement, pelvic tilt, lumbar hyper- 
lordosis, and a peculiar waddling gait. There were 19 
cases of unilateral arthritic changes with progressive 
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stiffness and pain in one hip, and 16 cases with bilateral 
arthritic changes. 

Various theories of the etiology of this condition are 
mentioned, notably osteochondritis and adolescent 
developmental changes. 

Treatment is required for marked limitation of hip 
movement and the onset of secondary postural de- 
formities. Non-operative treatment in the form of 
forcible stretching under anesthesia, or weight extension 
on an abduction frame, will usually suffice to overcome 
the contractures around the hip. 

Operative treatment is indicated when hip move- 
ment is limited by contact of femoral neck with acetabu- 
lar margin and when palliative measures fail to relieve 
moderate degrees of protrusion with painful osteo- 
arthritic changes. 

Max Cuirman, M.D. 


INFECTION 


X-ray Treatment of Infections: A Review of the 
Literature and Report of Cases of Mastoiditis and 
Sinusitis. B. R. Dysart. Ann. Otol., Rhinol., and 
Laryngol., 48, 433-442, June, 1939. 

A brief review of some of the literature on roentgen 
therapy of infections, particularly mastoiditis and 
sinusitis, is given. The author describes his experience 
with this method of treatment, and includes short 
summaries of 12 cases. Small doses of roentgen rays 
were employed; from 50 to 60 r in the acute cases and 
up to 100 r in the more chronic infections. In 12 
cases of acute mastoiditis, seen during one year, all 
resolved without operation, from one to four doses of 
roentgen rays being given at intervals of five days. 
Several cases showing roentgenologic evidence of 
necrosis were not treated by radiation. The author’s 
results were not as uniformly satisfactory in the treat- 
ment of sinusitis as in otitis media and mastoiditis. 

LESTER W. PAvut, M.D. 


The Radiological Manifestations in Bilharziasis. 
Ragheb. British Jour. Radiol., 12, 21-27, January, 
1939. 

In infested countries, a high percentage of the popu- 
lation is afflicted with bilharzia. The mode of in- 
fection is through an abrasion in the skin. All organs 
of the body are affected, although the genito-urinary 
and gastro-intestinal tracts are most commonly and 
most severely involved. The clinical diagnosis is 
readily made, the cardinal symptom being bleeding 
from the urinary or gastro-intestinal tract. The 
diagnosis is readily established by the identification of 
the ova in the excreta. The ova become deposited in 
the submucosa, giving rise to ulceration and subsequent 
calcification, which can be revealed roentgenographi- 
cally. Two forms of reaction to infestation are ob- 
served: (1) ulceration and deposition of calcium follow- 
ing lodgment of the ova in the mucosa; (2) the forma- 
tion of papillomas, with subsequent ulceration and 
calcification, with appearances similar to stones. 

The first form is predominant in the bladder, ureters, 
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and seminal vesicles. The second form is found com- 
monly in the intestines and kidneys. Papillomas in 
the intestinal tract are not usually calcified, except in 
the region of the appendix. Those occurring in the 
kidneys are usually calcified, causing shadows which 
resemble stones. The calcifications in the urinary 
tract are fixed in position and do not increase in size 
even in the course of years. They do not encroach on 
the lumen as they are embedded in the mucosa. The 
calcified papillomas are readily seen roentgenographi- 
cally, the uncalcified ones by the aid of opaque media. 
The bladder is usually the first organ to show evidence 
of the disease. A number of excellent illustrations are 
given in this article, showing various appearances of 
different stages and locations of the disease. 
S. J. Hawtey, M.D. 


The Treatment of Severe Carbuncles by X-ray. 
Frederick W. O’Brien. New England Jour. Med., 
220, 917-919, June 1, 1939. 

O’Brien reviews the pertinent literature on irradia- 
tion of infectious processes and the modus operandt. 

A series of 130 cases, from 1934 to 1937, inclusive, of 
severe carbuncle are presented herein. All these pa- 
tients were sick enough to be hospitalized and among 
the complications were thyrotoxicosis, psychosis, vari- 
cose ulcer, compression fracture subdural hematoma, 
mid-thigh amputation, carcinoma of the larynx, and 
cardiac decompensation. The male patients numbered 
95, the women 35; 126 were discharged well; four died 
(3 per cent). 

Cases are grouped according to the treatment re- 
ceived. Group I, consisting of 60 patients, received 
irradiation only. In this Group there were nine dia- 
betics (one died), one death, and the hospital stay aver- 
aged eight and one-half days. Group II, composed of 
34 cases, received irradiation and then surgery. There 
were four diabetics (one died), one death, and the hos- 
pitalization averaged 13 days. Group III, totalling 36 
cases, received surgery followed by irradiation. There 
were three diabetics (one died), two deaths, and an aver- 
age of 21 days hospitalization. 

The treatment described is three treatments with 
medium or high voltage irradiation. 

The result of the treatment was early relief of pain; 
if early in the process, absorption of the exudate, and, if 
late, rapid suppuration and arrest of spread. 

J. B. McAneny, M.D. 


THE INTESTINES 

Enteric Intussusception Due to Invagination of 
Meckel’s Diverticulum. Milroy Paul. British Med. 
Jour., 1, 504, March 11, 1939. 

The author describes a case of intussusception due to 
invagination of the ileum through the base of a Meckel’s 
diverticulum. In this case, as is usual in cases of in- 
tussusception in the ileum, the diverticulum travelled 
ahead and was found at the base of the invaginated gut. 

Analysis of the literature shows that Meckel’s diver 
ticulum occurs in 1.8 per cent of all cases and is a fac 











648 RADIOLOGY May, 1940 
tor in 2.5 per cent of all cases of intussusception. The work on animals is reviewed and the underlying phygi- 


author feels that this last figure is too high. Of the 
Meckel’s diverticula which require surgery, 17 per cent 
do so because of intussusception. 
This case should be of interest to radiologists as an 
unusual type of intestinal obstruction. 
Q. B. Coray, M.D. 


The Importance of the Roentgen Examination in the 
Diagnosis of Regional Ileitis: Report of a Case. 
Joseph C. Root. Cleveland Clin. Quart., 6, 146-152, 





usually occurs in young adult male 





most often complain of diarrhea and ab- 
dominal pain. The diagnosis is quite difficult without 
a roentgen examination, which usually shows narrowing 
of the small intestinal lumen, or the so-called ‘‘string- 
sign,” resulting in a degree of obstruction with dilata- 

] There is alteration of the 
mucosal pattern in the involved segment of bowel. If 


bowel 


tion of the proxim2 





the terminal ileum cannot be demonstrated by barium 





enema, barium by mouth followed by serial films and 





fluoroscopy will result in a diagnosis. 


J. B. McAneny, M.D. 


Two Cases of Non-rotation of the Mid-gut Loop in 
i P. L. Hipsley. Australian and New Zea- 
land Jour. Surg., 9, 79-84, July, 1939. 

t case, that of a girl nine and one-half years 
acks of vomiting. 
revealed a large obstructed 
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and C-ray examination revealed a similar 
picture in the colon; it was Ieft-sided and the cecum 
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At operation, the same - of rotation of the mid 
gut loop was found. The duodenum in this instance 
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Simon POLLAcK, 


The Koentgenogran in Intestinal Obstruction: Its 


Value and its Jimitations. P. Kk. Wighy and W. H. 
Cochren. Texas St. Jour. Med , 34, 740-745, March, 
Y549 
“"; a 4} ‘ * 4 j ane ‘ 
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jtation of the plain rocntgenogrami in the 
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ology and pathology emphasized. 

A film taken in the supine position is preferred, since 
it best shows the general pattern and continuity of the 
intestinal coils. If evidence of obstruction is found, a 
second roentgenogram is made in the erect position to 
show fluid levels. 

Distention, with gas in a portion of intestine where 
there should be no gas or not as much as is shown by 
X-ray examination, and fluid levels due to accumulated 
fluid are the characteristic findings. A study of the 
intestinal pattern, site of distention, and correlation 
with physical findings aid in diagnosing the site of ob- 
struction and often the type of obstruction. 

Gas shadows and even distention may be seen with- 
out obstruction, in children below the age cf three years, 
following vigorous catharsis, morphine deprivation, and 
paralytic ileus. Conversely, in cases of obstruction, 
the characteristic x-ray findings may and probably will 
be absent if the radiograph is made before four to six 
hours after the onset. This is especially true in cases of 
partial, intermittent obstruction, and in very high ob- 
struction in cases in which the length of involved in- 
testine is short and the distention is readily relieved by 
vomiting. 

Joun M. Mites, M.D 


THE KIDNEYS 


Excretory Pyelography in Infants, with the Help of a 
Tomograph. J. Jochims. R6ntgenpraxis, 11, 371- 
373, June, 1939. 

Intravenous pyelograms in infants are quite often 
unsuccessful, due to too large an amount of gas in the 
stomach and intestines. Often all means fail to remedy 
this difficulty. Tomography is a method of demon- 
strating kidneys which might be completely obscured 
by gas on the regular films. The level of the kidneys 
is considerably posterior to that of the stomach and 
intestines, and it is possible to get satisfactory lamina- 
The layer chosen for tomography is 
three centimeters anterior to 
The stomach and intestines 


grams of them. 
and 
the surface of the back. 
are made practically invisible by this method. A 
satisfactory demonstration of the kidney pelves and 


calices can be achieved. 


two one-half to 


Hans W. HeFKE, M.D. 


Hydronephrosis Resulting from Ureteropelvic Ob- 
struction. L. EK. Pierson and E,. M. Honke. Jour. 
lowa St. Med. Soc., 29, 491-494, October, 1939. 

This discussion is limited to those lesions, especially 
anomalous renal blood vessels, which produce a partial 
obstruction at the junction of the kidney pelvis and 
ureter and which, if allowed an unrestricted develop- 
ment, willeventually destroy the entire kidney. Studies 
A hydronephrosis have demonstrated that anomalous 
vessels constitute one of the most common, single, 
etiologic factors. In the authors’ 12 cases, the average 
age was found to be 32 years, with 75 per cent occur- 


ring in males. Symptoms due to hydronephrosis alone 
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are not characteristic, especially in cases in which the 
obstruction has developed gradually. The most fre- 
quent symptoms are pain in the back, nausea, and 
vomiting. Diagnosis is established by pyelographic 
studies. If the obstruction is not complete, the renal 
pelvis will be found dilated. A characteristic sickle- 
shaped curvature of the ureter is often seen immediately 
below the ureteropelvic junction. This represents the 
actual impingement of the vessel on the ureter and is 
pathognomonic. The most common complications 
are infection and calculus formation. 

If no renal function is evident, nephrectomy is in- 
dicated. If the kidney function is only partially de- 
stroyed, some type of plastic operation should be con- 
sidered. Ligation of the anomalous vessels is not 
recommended since they are usually end arteries and 
ligation will often produce renal atrophy or cortical 
necrosis. 

LESTER W. Paut, M.D. 


Neoplasm. of Horseshoe Kidney. Archie Aspinall. 
Australian and New Zealand Jour. Surg., 8, 408-412, 
April, 1939. 

The author presents a report on a male patient, 26 
years of age, who complained of attacks of alternating 
constipation and diarrhea associated with colicky 
pains in the lower abdomen. Mucus was present in the 
stools, but no blood. The urine was sp. gr. 1.030 and 
contained no blood or albumen. A rounded, fixed mass 
was palpated just below the umbilicus in the midline. 
Barium meal and enema revealed no lesion of the gastro- 
intestinal tract. Cystoscopic examination showed good 
function of both ureters; no pyelograms were made 
pre-operatively. 

At operation, the tumor was found to be retro- 
peritoneal and in the lower pole of a horseshoe kidney. 
It appeared soft and encapsulated, but proved, on 
microscopic study, to be a papillary carcinoma of renal 
origin. The patient has been in good health for one 
year after the resection of the tumor and follow-up 
pyelograms have revealed the persistence of the renal 
horseshoe deformity and ptosis of the right kidney. 

Simon Potiack, M.D. 


A Case of Adenosarcoma of the Kidney (Wilms’ 
Mixed Tumor). J. Agerholm-Christensen. Acta 
Radiol., 20, 69-74, February, 1939. 

A bilateral adenosarcoma of the kidney (Wilns’ 
mixed tumor) in an eight-month-old child is described 
Metastases were present in liver and lungs. The 
patient died two months after admission to the hospital 
and the institution of x-ray treatment, Due to the 
insidious onset and development of the disease, early 
diagnosis is rare. The importance of pyclography for 
the carly recognition of these tumors is emphasized 

Ieknst A. Scumipr, M.D 


Wilms’ ‘Tumor (Adenomyosarcoma) of the Kidney 
in Children: Report of a Case. C, C. Higgins and 








F. L. Shively, Jr. Cleveland Clin. Quart., 6, 265-274, 
October, 1939. 

Higgins and Shively present an historic review of 
Wilms’ tumor and discuss the various theories as to its 
origin. They subscribe to Ewing's theory that it arises 
from the renal blastoma, thereby accounting for the 
adult type of tissue found in it. 

A complete case report is presented and the various 
features discussed. As a rule the abdominal tumor is 
first discovered by the mother; urinary symptoms are 
secondary. Usually these growths decrease greatly in 
size with irradiation, which facilitates surgical removal. 
Post-operative irradiation should be given. 

Joun B. McANeny, M.D 


Tumors of the Renal Pelvis: Report of a Case. F. 
C. Schlumberger. Cleveland Clin. Quart., 6, 153-160, 
April, 1939. 

This is a complete case report of a patient complain- 
ing of hematuria, in whom a filling defect in the renal 
pelvis led to a diagnosis of tumor of the kidney pelvis. 
Repeating the pyelogram again showed the same defect. 
Diagnosis was confirmed at operation. 

Only 13 tumors of the renal pelvis have been found at 
the Cleveland Clinic, in a series of 341 renal tumors. 
Treatment is operative, although irradiation holds some 
promise. Most of the tumors are epithelial in origin. 
The prognosis is not good. 

J. B. McAneny, M.D 


The ‘‘Position-relief Syndrome”’’ of Hydronephrosis. 
John M. Berkman and James T. Priestley. Minnesota 
Med., 22, 217-222, April, 1939. 

The authors call attention to the present-day tend- 
ency to forget the clinical approach to the patient. 
The young physician is too apt to think in terms of 
laboratory results. 

Urologic symptoms have a certain constancy. Hy- 
dronephrosis is characterized often by a dull and aching 
pain situated anteriorly in the upper part of the abdo- 
men on the side of the involved kidney. It is usually 
not referred to the lumbar region or down to the testes. 
It may be constant for several days, but is usually pres 
ent for a few hours or a day or two at a time and dis- 
appears only to return at a later date. 

Walking and standing aggravate the pain. Patients 
often awake in the morning free from the pain. Relief 
is obtained by reclining. Many get relief by lying on 
the unaffected side with a pillow under the lumbar re 
gion, 

There is a frequent associated loss of appetite and 
nausea 

Treatment is) primarily surgical im these cases. 
Commonly there is incomplete drainage from the renal 
pelvis which is caused by abnormal tnsertion of the 
ureter into the pelvis, narrowing of the lumen of the 
ureteropelvic juncture by fibrosis and thickening of the 
tissues in this region, compression of the ureter by 
anomalous vessels or fibrous bands, or possibly, physio 
logic abnormalities in the neuromuscular mechanisis 
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which normally effect complete emptying of the renal 
pelvis. 

A series of cases illustrating the value of the ‘“‘posi- 
tion-relief syndrome’”’ in diagnosis of hydronephrosis is 
reviewed. In some instances the patients were able to 
abort attacks by lying down at the onset. Intravenous 
urography was sufficient to show the dilatation of the 
pelvis in most of the cases cited, and the urinalysis and 
flat plate of the kidney region revealed nothing abnor- 
mal. Anorexia and nausea were common incidental 
symptoms. In all cases the prominence of the “‘posi- 
tion-relief syndrome”’ pointed the way to the correct 
diagnosis. 

Percy J DeLano, M.D. 


THE KNEE JOINT 


Common Injuries Involving the Knee Joint. Louis 
H. Edmunds. Northwest Med., 38, 85-91, March, 
1939. 

The author points out that even though roentgeno- 
grams are usually negative in these common knee 
injuries, they should be made because of their negative 
value, and to rule out associated fractures and joint 
mice, whieh cannot always be ruled out otherwise. 

ANTONIO Mayorat, M.D. 


Improved X-ray Technic in Studying Knee Joints. 
Edward C. Holmblad. Southern Med. Jour., 32, 240- 
243, March, 1939. 

The author lists the advantages of the two oblique 
views and of the postero-anterior view of the knee, 
the latter visualizing the intercondylar notch of the 
femur. Clear and simple methods for obtaining these 
views are described, with illustrations. 

Joun M. Mies, M.D. 


KYMOGRAPHY 
Roentgen Kymographic Studies of Myocardial In- 
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farction. Richard Gubner and J. Hamilton Crawford, 
Am. Heart Jour., 18, 8-24, July, 1939. 

The authors used the roentgen kymograph in an at- 
tempt to localize and determine the extent of the in- 
farct in 45 patients with coronary thrombosis by noting 
changes in the contractility of the heart as revealed in 
the movement phenomena. Exposures were taken in 
the postero-anterior and in the slight and full left ob- 
lique positions (about 25° and about 60 to 70°), show- 
ing a record of the contraction of the anterolateral wall, 
of a large part of the posterior wall of the left ventricle, 
and of the right ventricle in addition. 

Normal movement was defined as follows: the aortic 
and pulmonic arterial waves should be identical with 
the carotid sphygmogram; the right auricular waves 
should be multiple and correspond to waves of the 
jugular pulse; the ventricular waves should resemble 
ventricular volume curves providing that a correction 
is made for magnification in the kymogram and for the 
oblique position of the left heart border and provided 
cognizance is taken of the elevation of the apex and 
positional changes of the heart, as a whole, in its cycle. 

Cardiac decompensation causes a diminution or loss 
of the normal upward apical stress. Reverse pulsa- 
tions may occur at the apex of the heart when the heart 
is greatly dilated. Caution is to be used in interpreting 
diminution or absence of pulsations in the region as in- 
dicative of infarction. Coronary thrombosis and con- 
strictive pericarditis are the only two conditions com- 
pletely inhibiting contraction of the left ventricle. 
Radiologic diagnosis of coronary disease is confirmed 
electrocardiographically in 75 per cent of cases. The 
kymogram may indicate a more extensive involvement 
than is shown by the electrocardiogram; for instance, 
indicating involvement of both anterior and posterior 
walls while the electrocardiogram suggests infarction 
of one or the other. It may be an aid in cases in which 
bundle-branch block prevents a typical electrocardio- 
graphic picture of infarction. In general, posterior 
wall infarctions are visualized with difficulty. 

W. H. GILLentine, M.D. 








